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and reduced stage flow rate because of interstage leakage. It 
is noted as well, that the blade design of this turbine could 
probably be improved, and that elimination of the supersonic 
first stage conditions would probably improve the overall total 
to static efficiency. A significant cause of the low efficiency 
of this machine is its small blade height and relatively large 
clearances resulting in large values of tip and interstage leakage. 
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Design Analysis 



With the assumption that a turbine with equal pressure 
ratios for each stage represents a good design, although per- 
haps not the optimum pressure split, one may use the basic 
analysis of Linhardt (2) to design a multistage turbine. Cer- 
tain of Linhardt 's assumptions must, however, be reconsidered 
and refined, particularly those involving interstage leakage. 
One might simply present in this thesis only the refinements 
made to Linhardt's analysis. But in the interest of clarity 

equations are included as well. 
Balje and Linhardt specific speed, 

(C-1) 

rate, ft^/sec, 
to static head, ft Ibf/lbm, 
another similarity parameter intro- 
as 

(C-2) 

of the rotor including blades (tip 

to tip) . 

A ratio of b] ade speed to isentropic "spouting" velocity, 
c^, may be then determined from equations C-1 and C-2 as 



and continuity, Linhardt's 
In the terminology of 



N is defined as 
s 



N/Q, 



ad 



where N = speed in rpm, 

Q^= exit volume flow 
and = isentropic total 
and specific diameter, , 
duced by Balje, is defined 



D H 



D = 



ad 



where D = overall diameter 
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(C-3) 



u 

c 



o 



D 

s 

154 



s 



where c = /2g H , . 
o aa 

The ratio of the arcs of admissions of the various stages 
may be obtained from the assumption of equal pressure ratios 
and an assumed polytropic exponent, X, related to the polytro- 
pic efficiency, ti^, by the equation 



X 



k 

1- (i-n^) (k-i) • 



(C-4) 



The polytropic efficiency is related to the isentropic effici- 
ency by the relation 



~ k . ^Pr ^ J ^ 

= T=k ° 



(C-5) 



where k = ratio of specific heats, 

rip= the polytropic or small stage efficiency, assumed 
constant for all stages, 

n,p_g = total to static isentropic efficiency for the 
turbine , 

and Pr^ = the overall total to static pressure ratio for 
the turbine . 

Then the ratio of the density of the fluid entering the 
m^^ stage to the density corresponding to the total pressure 
entering the first stage is 
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4 



I 



1 



« 



and the ratio lengths of the arcs of admission (a^ 
become 



etc.) 




(C-7) 



neglecting interstage leakage. Another useful relationship is 
the area ratio for a nozzle, A/A*, 



where A = the exit area of a nozzle, 

A* - the related throat area, 
and n = the number of stages. 

The stage temperature ratio can be conveniently represented 
by the relation. 



A 

A* 




nX 



_ / k4-l . 1 

Pr^ ^kn (C“8) 



T 



T 



m 



m-1 




(C-9) 



where = the inlet total temperature to stage m 

and = the inlet total temperature to stage m-1. 




Here the exit static temperature of a stage and the exit total 
temperature are assumed equivalent. 



The ratio of the blade spc d to the moan spouting velocity, 



u/c^, may be evaluated by considering the relation 



O _ 1 r» 

c ” n , 
o m=l 



o ,m 



(C-10) 



where 

c^ = the overall spouting velocity, corresponding to 
the overall pressure ratio, 
c^ = the mean spouting velocity for the individual 
stages , 

and c^ the spouting velocity for the stage. 

Two convenient definitions of terms are 



= 1 



and 



1 




k-1 

k 




k-1 

k 



(C-11) 



(C-12) 



Now, using equations C-9 through C-12 in conjunction with 
the well known isentropic flow relationship 



k-1 






and 



k-1 



=o,m k ), 



(C-13) 



(C-14) 



where and represent total inlet pressure and specific 

volume to the m^^ stage (assumed equivalent with static exit 
conditions of the previous stage). Noting the following 
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relationship, 



m~l 

^1/0 



, m-1 



m-1 



(C-15) 



one may then derive the equation below through use of the 
geometric series formula: 



^ O 



.in T m-1 
2 r - / ni; \ o 



m=l 



m-1 



) 2 = I 



l-d-PpYp^ 



n/2 



1-1 --1 



(C-16) 



where 



y = { (^) 

^ O 



f ^ 



l-d-npYi)^ 



]} 



-1 



(C-17) 



Then the ratio of blade speed to average spouting velocity 
for a re-entry turbine with equal pressure ratio in each stage 
is as follows : 




This ratio of blade speed may then be introduced into the 
expression for hydraulic efficiency developed by Balje (1) for 
partial admission turbines, using the velocity diagram conven- 
tion in Figure C-3. 
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u 



FIGURE C-3 
Velocity Diagram 

Hydraulic efficiency, is the total to static efficiency 

neglecting leakage, disk friction and partial admission losses 
other than Stenning’s filling and emptying loss factor. 

njj = 2^ (c-19) 

c a, n m=l m c 

o ^ o 

= rotor velocity coefficient w^/w^ (Figure C-3) 

= [1-0.228(1-32/90) ’] [1-0.06 C/h] [1-0 . 12 (M^2 ” l-)^’^) 

= nozzle velocity coefficient, 

= relative Mach number of the jet entering the 
rotor blading 
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h = blade height 



C = blade chord 
^2 = Cot”^ (Cota2 



154-J;^Sina2 




The first term in the expression for rotor velocity co- 
efficient is effectively a fit of the blade loss factor of 
Soderberg and others (Figure 3.13 of reference 9). The second 
factor corrects for aspect ratio and the third for Mach number 
losses when the inlet Mach number of the fluid relative to 
rotor blades exceeds unity. 

n a 

The term, (1- Z — ) , in equation C-19 is the 

m=l m 

filling and emptying loss factor of Stenning (4) modified to 
include the ratio of blade pitch, t, to twice the average arc 
of admission for the n stage turbine. It is noteworthy that the 
term, (l-t/2a) , is not quite in agreement with Stenning 's 
analysis, where he predicted the factor to be (l-t/3a) . Balje 
(5) states that the larger loss is in agreement with test data. 

Equation C-19 must now be modified by the other partial 
admission losses and re-entry losses. These are applied in 
two ways. First those which involve leakage are assumed to be 
mutually independent and are applied as deductions to the power 
developed by use of a mass flow rate deficit. Thus the hydraulic 
efficiency, equation C-19, is multiplied by a factor 




(C-20) 
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and the ratio of actual po^/er developed to ideal pov7er available 
is 



^L,rad ^L,tan 



^L,tip ^L,dyn^ 



{C-21) 



This factor indicates the fraction of total mass flow rate seen 
by the turbine rotor which actually does work. The separate 
leakage factors are explained in detail in subsequent paragraphs. 

The second correction factor, common to all partial ad- 
mission turbines, represents the power developed in the turbine 
which is dissipated in doing work other than shaft work. Thus 
these factors represent power losses which are subtracted from 
the power developed to give the resultant shaft power. 

The turbine total to static efficiency then becomes as 
follows ; 



'^T-S ^L,rad” ^L,tan“'’L,tip ^L,dyn^ ^d”^p”^SC 

(C-22) 

where = a disk friction factor; the portion of the power 
developed which is dissipated in disk friction 
= a blade pumping loss, first described by Stodola (10) 
scavenging loss coefficient, due to mixing of the 
high velocity steam with stagnant fluid trapped in 
the blade passages. 

The disk- friction coefficient includes the effect of 
spacing of the disk and the surrounding walls (diaphragms) 
and the Reynolds number dependence due to disk diameter and 
local fluid conditions (5) . The blade pumping coefficient 
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represents power dissipated by drav;ing of the stagnant fluid in 
the rotor cavity into the blade passages in the sector of the 
blading which is not active (unadmitted arc) . The scavenging 
loss, analyzed by Stenning (4), is simply the fraction of work 
done on the rotor which must be expended to pump out stagnant 
fluid in a blade passage as the blade passage enters the active 
region . 

The derivation of the equations for disk friction blade 
pumping, and scavenging is discussed in references (2) , (4) , 

(5) , and (10) . In the terminology of reference (2) , they are 
presented below: 



N D 

_ 1.4x C/D 

^SC a^yDnj)J^~’sIna^ 




[ £■ 

l-d-rip 



3 

,3n/2^ ^X,l 
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where 



h,i = 2 

m=l 



1-Pr 



1-Pr 



-1/X 

"-1/nX' 



X = blade density factor, usually about 0.6; 



Sp = (?f^) ’ (^) ^ 






(C-24) 



where 



and 

and 



Kp = a pumping loss coefficient, 1.4 

J’X,3 = - 1); 

N D 

?D = 1.25Kj^,'2g^ °s 454 > ' 



2.9 X 10 



(C-25) 
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where 



- disk friction coefficient, a function of Reynolds 
number based on disk diameter and fluid conditions in the rotor 
cavity, given in references 1 and 5. 

Leakage Losses 

There are several paths which the working fluid may take 
in an axial impulse re-entry turbine other than through the 
rotor blading. Some of these paths will result in a complete 
loss of the working fluid. In other instances the path may be 
such that only one or more of the several stages will be 
affected by the leakage. 

Tip leakage, present as well in full admission and partial 
admission turbines, is fairly well understood and is predic- 
table. In the re-entry turbine, however, tip leakage may short 
circuit a particular stage. 

A diagram of the possible leakage paths in a re-entry 
turbine using the cross-over duct geometry is shown in Figure 
C-4. 

In addition to the leakage paths shown in the figure is a 
speed dependent, dynamic leakage. Dynamic leakage is caused 
by, that volume of fluid which enters the blade passage yet which 
is prevented from leaving the blade passage in the normal manner 
through the re-entry duct simply because the blade moves into 
the sector of admission for the succeeding stage. Earlier 
analyses (2), (3), (6), neglect any work done by this leakage. 
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Balje (7) estimates that one naif of this leakage actually 
accomplishes work. In the analysis used in this thesis, it 
was assumed that no work was performed by dynamic leakage, which 
is conservative. 




FIGURE C-4 
Leakage Paths 



Radial leakage may occur through the gaps on either side of 
the rotor. A notable discrepancy in the analyses of references 
2, 3, and 6 is a failure to include leakage on the downstream 
side. It is evident that no accurate leakage assessment may be 
obtained without inclusion of leakage paths on both the inlet 
and exit sides of the rotor. 

In assessing the radial leakage on the upstream side of 
the rotor, it is easiest to look first at the leakage experi- 
enced by the first stage. Assuming choked flow conditions 
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between stages, the ratio of the leakage flow to the inlet 
flow to the turbine, , may be expressed through use of the 
choked flow relation 



m/RT 



P A* 
o 



= constant 



(C-26) 



where P , T refer to total conditions and A* is the area of 
o o 

the leakage gap or nozzle throat as applicable. 

Using equation C-26, the radial leakage factor for leakage 
upstream of the rotor in the first stage is as follows; 



• “l/n 

m„ , T c^ s,o ^ T a, Cj. s,Pr a, 

£ ,rad,u,l _ f,r l"st,l 1 _ f ,r 1 o 1 



a, , T 
th- 0 , 1 



h a^ Sina2 



h/D Sina^ 



(C-27) 



where 

^0 1 = leakage mass flow rate in the radial direction, 

upstream of the rotor, in the 1st stage, 
a^j^ = the nozzle throat area, 

= the radial leakage gap upstream of the rotor, 

Pq ^ = total pressure entering the first stage, 
p^^ ^ = static pressure in the first stage cavity, 
n = number of stages, 

and c^ = a radi xl restriction factor which can be adjusted 
to a value of ~l/3 with proper seal geometry (2) . 
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Here it is assumed tnat static pressure in the first stage 
rotor cavity is roughly equivalent to the total pressure in the 
leakage gap and that the total temperature existing in the leak- 



age gap is equal to the total temperature at the inlet to the 
stage. This is contrary to the assumption of references 2, 3, 
and 6 which state that the stage exit static temperature exists 
at this point. This, however, is a small discrepancy since the 
interstage temperature ratio is nearly unity for reasonable 
stage pressure ratios. 

It may be shown as well that the radial leakage on the 
upstream side of the rotor for the second stage is related to 
the mass flow through the nozzle of the second stage by the same 
factor, Yet when the leakage is compared to the total inlet 

flow rate, the ratio may be shown to be 



The total leakage seen by the second stage is the sum of 
that lost in the first stage and second stage. Thus the second 
stage experiences a total leakage factor of 



m 



£ ,rad,u, 2 



m. 




(C-28) 
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£ ,rad,u, 1 



+ m, 



£ ,rad,u, 2 



= + K^(l-K^) . 



(C-29) 



m. 
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Since there is no leakage from the n^^ stage itself, the 



th 



and (n-1) 



th 



stages see a total leakage factor of 



n 
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(C-30) 



+ K^(l-K^) + K^(l-K^)“ + 






By use of the geometric series formula, the average radial 
leakage factor for all n stages, for leakage upstream of the 
rotor, may be shown to be 



«L,rad,u = k {n+l+i^((l-2K^)(l-K^)"-l -1]} (C-31) 

On the downstream side of the rotor, the analysis is similar, 
except that a factor for stage temperature ratio must be intro- 
duced into equation C-27. Additionally, it should be noted that 
the leakage here occurs after it has done work in the first 
stage. Thus the first stage is unaffected by radial leakage at 
the exit side of the rotor. The last stage again experiences no 
radial leakage of its own but sees a mass flow rate deficit due 
to leakage in preceding stages. 



, rad ,d , 2 



, r ad , d , 1 



m 



1 



h/D Sina2(l-rip 



s^ = axial clearance at the exit of the rotor 



K 



2 



(C-32) 



Equation C-32 is the radial leakage factor for first stage 
leakage downstream of the rotor, which affects the second stage. 

The third stage experiences a leakage factor which repre- 
sents leakage occurring at the exit of the first and second 
stages , 
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’L,rad,d, 3 



£ t / d , 1 , rac , r; , 2 



th 



i<2 + i^2 ' 



(C-33) 



and the leakage factor for the m stage is 



, rad,d,m 



^ i — 2 

Z K.d-K.)'' 

i=2 ^ ^ 



The average radial leakage factor for all n stages for leak- 
age at the exit side of the rotor may then be shown to be as 
follows: 



^L,rad,d ^ 



K2n 



[1-(1-K^)“] , 



(C-34) 



The total radial leakage factor, combining equations C-31 
and C-34, becomes 



5L,rad = [(1-2K^)(1-K^)"-1 - 1] + 1 -^[1- (l-K^) "] 



(C-35) 



Tangential leakage may also be conveniently separated 

into components at the inlet and exit side of the rotor. Again 

modeling the leakage path as a simple gap between stationary 

walls, one may develop equations similar to those for radial 

leakage. Reference 6 notes, however, that leakage at the inlet 

side of the rotor in the direction of rotor rotation, L. , in 

tan,l 

Figure C-4, exceeds that predicted when the assumption is made 
that the total pressure at the inlet to the leakage gap is the 
static pressure in the rotor cavity. Balje (5) initially 
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assumed that this pressure exceeded the static pressure by a 
factor of /2 , For higher pressure ratio turbines (3) , (6) , 

this assumption was found to be inadequate. Reference 6 pro- 
poses that the tangential component of the nozzle exit velocity 
be converted into its equivalent stagnation pressure in order to 
give a more realistic assessment of the total pressure conditions 
ahead of this gap. 

This leads to the following equation for the leakage fac- 
tor through path L . for the first stage, assuming the total 

L>3.n / J. 

temperatures ahead of the nozzle and leakage gap to be’ equivalent 



^1, tan, path 1,1 



tan, path 1,1 _ 
m. 



C/r 1 ^ s, h 

f , tan o 1 1 , tan 1 

a^ Sinci2 ^ Pq,1 



^f , tan 



F s^/D A/A* 



a^/D Sina2 



(C-36) 



where the last subscript on m^^ and designates the stage 

affected , 



F 



_^ Q / 1 , tan 

Po,l 



1+' 



k-1 



K ^2, is 



Cos^ 



1+ 



k-1 



2, is 



k 

]k-l 



. = the Mach number of the fluid leaving the nozzle 

under isentropic conditions, 

and = a tangential restriction factor, ‘assumed to be 

about 2/3 (3) , (6) . 
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The tangential leakage through path l. is not all lost 

but augments the mass flow in the second stage. If the leakage 
is reasonably small in comparison to the nozzle mass flow, the 
effect on the second stage nozzle jet may be considered minimal. 

The leakage through the same gap in the second stage may 
be expressed as a fraction of the second stage nozzle flow 
using equation C-7 yielding 



tan, path 1,2 
m« 



R, Pr 
1 o 



•1/nX 



(C-37) 



which/ when expressed as a fraction of the total inlet flow to 
the turbine, m^, becomes 



’L, tan, path 1,2 



ta n , path 1,2 = ^ “1/nX ^ 



(C-38) 



A similar expression can be shown to exist for succeeding 
stages. For the m^^ stage, the leakage factor is 



m-lv 



^L, tan, path l,m ^1 



Pr 



- -) 



nX' (1- 



^L, tan, path l,m~l^ ' 



(C-39) 



In the first stage a tangential leakage exists upstream of 
the rotor in the direction opposite to rotor rotation. This 
leakage is lost to all stages and may be expressed as follows: 



’L, tan, path 2,1 



c^ . Pr 
f, tan o 



-1/n 



s^/D A/A* 



a^/D Sina2 



(C-40) 
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The average tangential leakage upstream of the rotor com- 
prising paths and ^ then be expressed as 



1 

^L,tanl,tan2 



- 

R, Pr ^nA [ 1 -Cr 4- 4-u t t])« 

1 o L, tan, path l,m-l 

(C-41) 



On the downstream side of the rotor tangential leakage 
occurs through paths ^ ^tan 4’ first stage is not 

affected by this leakage, as was the case for radial leakage at 
the exit side of the rotor. The leakage on the downstream side 
of the first stage in path ^ bypasses the second stage 

nozzle, and the ratio of this leakage to the mass flow rate 
entering the first stage is as follows: 



’L, tan, path 3,2 



“jl,path 3,1 ^ "f,t "2 



C, . s,/D Pr ' A/A* 



a^/D Sina2(l-n y^) 



r~ -^3 

(C-42) 



Similarly, the leakage seen by the third stage becomes 



’L, tan, path 3,3 



*nX ^ (l-R^) 






(C-43) 



and for the stage. 



rn j_i *1 

C, ^ = R, Pr - • 

L, tan, path 3,m • 3 o 

mi 



^L, tan, path 3,m-2^ * 



(C-44) 
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Additionally, there is a tangential leakage at the exit of 



the rotor, in the first stage only, directed opposite to rotor 
rotation. This leakage, path 4' r^^^ces the mass flow 

rate in all the stages after the first stage and is equivalent 
to the leakage in the direction of rotor rotation for the first 
stage, equation C-42, 

Thus the average tangential leakage factor for the exit 
side of the rotor is as follows: 

1 ^ 

^L,tan 3, tan 4 ~ n ^ ^ ^=2 3,m^' 

where 

_ (EZ?.) 

r = R Pr 'nX ' r ^ 

^L, tan, path 3,m 3 o ^ ^L, tan, path 3,m-l^ 

and 

^L, tan, path 3,1 ” 



Tip leakage through path L^j_p is the normal tip leakage 
from the "pressure" to the "suction side" of the blade experi- 
enced in axial turbines. Balje (5) expresses this leakage as 
a fraction of the total mass flow as follows: 



1.5/2 Sin 23. 



^L, tip, path 1 1 + h/s. 



1 + 



h/D 

iTo 



(C-46) 



where s^ = tip cle irance 

and C/t = chord/pitch ratio, assumed to equal 2 Sin 2 ^^ 

particular geometry found by Balje t, be adequate -see Fig. C-5) . 
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Two other tip leakage paths exist and are unique to re- 
entry turbines. One of these paths, exists only in the 

first stage, where leakage occurs over the blade tips into the 
exhaust of the last stage. The other path, L . ^ exists in 

all stages but the last. It, however, is not completely lost, 
in that it re-enters the exhaust duct of the succeeding stage 
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and actually does work in the second stage dov/nstream from 
which it occurs . 

Using an analysis similar to that for tangential leakage, 
the tip leakage through path 3 for the first stage may be 
expressed as a fraction of the inlet mass flow rate to the 
turbine : 



tip, path 3,1 
m. 



°f,tip ^3 Pst,l ^ ^ 

ha. Sina,p_ ,*■ 

1 2 o ^ 1 



4c 



^ s,/D Pr -1/" cose A/A* 

f,tip y o 



h/D a^/D Sina^ 



(C-47) 



where . = a tip restriction factor, probably about 

r , tip 

equivalent to c^ 

and a* = cutter diameter or rotor blade throat width (Fig. 

C-5) . 

The other leakage path for tip leakage unique to re-entry 
turbines 2 analyzed in the following manner. The 

first stage experiences a leakage out of its normal working 
path and into the exhaust duct of the second stage. Thus the 
first and second stages are affected by this leakage. The 
second stage also experiences leakage over the tips of the 
blades into the exhaust duct of the third stage. Thus any 
intermediate stage experiences tip leakage through path 2 in 
two manners, (a) bypassing of the stage nozzle by incoming 
tip leakage and (b) bypassing of the stage rotor by tip 
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leakage into the exhaust of the succeeding stage. 

The leakage experienced by tip leakage by path 2 in the 
first stage is as follows: 



_ tip, path 2,1 

^1, tip, path 2,1 

”*1 

- E 

h/D a^/D Sina2 



(C-48) 



The second stage experiences this leakage plus its own 
leakage into the third stage exhaust. 



^1, tip, path 2,2 



1 _ 

Pr^ nX (1-E^) 



(C-49) 



The average leakage factor for all n stages for tip leak- 
age paths 2 and 3 becomes 



_ 1 n-1 

^L, tip, path 2, path 3 ” ^2 ^ n ^^1 ^_2 , tip ,path2 ,m-l 



^ ^L, tip, path 2,m^ ^ ^L, tip,path2 ,n-l^ ' 
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where ^ . 0 . 1 , o i 

L, tip, path 2,1 1 

and . . 4 .U o = Et Pr nX (1 - ,) 

L, tip, path 2,m 1 o m-1 
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For the conditions of interest in this thesis, i.e, low 
pressure ratios, tip leakage through paths 2 and 3 did not 
significantly affect the efficiency and was ignored in the 
computer analysis. 

Dynamic leakage may be represented by the following 
expression (2) , (6) , assuming that the dynamic leakage does 

no work: 



_ S X (C/D) Ng Dg 
^L,dyn “ (a^^/D) Sina 2 154 ^X,2 ^ 



(C-51) 



where = restriction factor, based on exhaust geometry and 
n e x t stage inlet pressure, probably about 0.35 (6), and 



n 



A, 2 



1-Pr 
o 

1-Pr 

o 



(n-1). 

An 



-1/An 



Summary 

The model used to analyze leakage in this thesis is that 
used in references 2, 3, 5 and 6. Nowhere in the actual tur- 
bine, however, is there a leakage flow through a gap with 
stationary walls. The model is probably best then for radial 
leakage, which most closely approximates this condition. A 
possible alternative approach to leakage might be to model the 
tangential and tip leakage unique to re-entry turbines as that 
which occurs through a series of labyrinths comprised of blade 
tip, trailing or leading edge and the stationary wall. Thus 
the leakage would be dependent upon the total number of 
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labyrinths in a leakage path and the interstage or total 
pressure ratio (depending upon the path) rather than the static 
or total pressure v/ithin the rotor cavity of the stage in 
question. Such a model would be speed dependent, since the 
number of "labyrinths" in a leakage path would vary with speed. 
Perhaps this approach might yield a more precise agreement 
with experimental results. It is evident, however, that more 
experimentation is necessary with re-entry turbines of three 
and more stages before any leakage model can be shown to be much 
better than another. 
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LIST OF SYMBOLS 



a - arc of admission, ft. 

a^, - nozzle throat area, ft^ 
th 

a* - cutter diameter (throat width of rotor blade passage) , ft 

A/A*“ nozzle area ratio 

C - rotor blade chord length, ft. 

c - absolute velocity ft/sec 

c^ - restriction factor 

D - tip to tip rotor diameter 

- specific diameter, D entire turbine 

E - leakage factor for re-entry tip leakage for the first 
stage 

F - ratio of total pressure in the tangential direction up- 
stream of the rotor to total pressure ahead of the nozzle 
g^ - conversion factor, 32.2 ft Ibm/lbf sec^ 
h - blade height, ft. 

isentropic head, ft Ibf/lbm 
k - ratio of specific heats 

K - radial leakage factor for first or second stage, or loss 
coefficient for power dissipating losses 
m - mass flow rate Ibm/sec 

M - Mach number 

n - number of stages 

N*^ 

N - specific speed, - — for the entire turbine 

Pr - stage or total pressure ratio 
p - pressure, Ibf/in^ or Ibf/ft^ 
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- tangential leakage factor for first to second stage 
s - clearance 

- axial clearance upstream of the rotor 

” axial clearance downstream of the rotor 
s^ - tip clearance 
t - blade pitch, ft. 
u - blade speed, ft/sec 

w - velocity relative to the blade, ft/sec 
y - pressure ratio function 

a " angle of absolute entering or leaving velocity, measured 
from the tangential direction 
3 - relative blade angle, measured from the tangential 

direction 
^ - loss factor 

r\ - efficiency 
X - polytropic exponent 
p “ density of working fluid Ibm/ft^ 

X - blade density, ratio of open volume to blade volume in 
the rotor blading 
\}j - velocity coefficient 

^ - ratio of tip leakage in the direction of rotor rotation 

from a particular stage to total turbine mass flow rate 
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SUBSCRIPTS 



d - downstream of the rotor 
D - disk friction 
dyn - refers to dynamic leakage 
h - hydraulic 

i -* refers to stage conditions 
Z - refers to leakage 
m - refers to general stage 

o - refers to total conditions or isentropic conditions 

N - refers to nozzle 

p - polytropic 

P - blade pumping 

r,rad - refers to radial leakage 

R - refers to rotor 

St - refers to static conditions 

SC - scavenging 

t -* refers to total conditions 

T-S - total to static 

tan - refers to tangential leakage 

tip - refers to tip leakage 

u - upstream of the rotor 
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APPLiNiDIX D 



Condenser Analysis 



General 

Since the condensing system of the proposed propulsion 
plant must allow for the presence of non-condensables in sign- 
ificant concentrations, the condenser was analyzed in detail. 

The product of this investigation is a computer program capable 
of predicting surface condenser area, weight, volume and fluid 
exit conditions for specified condenser inlet conditions and 
geometry. The program has the capability of analyzing cases of 
up to three non-condensable gases, hydrogen, oxygen and nitro- 
gen, with superheated, saturated, or wet vapor steam. 

Theory 

The classical approach to condensation with the presence 
of significant quantities of non-condensables present is that 
of Colburn and Hougen (1). Colburn's approach uses the so- 
called Chilton-Colburn (2) analogy between heat and mass trans- 
fer. Votta (3) presented a more direct method of obtaining the 
condensation rate using the principles developed by Colburn and 
Hougen. Neither one of these approaches, however, is directly 
capable of analyzing condensation of superheated steam. In 
both methods, the solution is obtained by assuming a set of 
temperatures less than the temperature of the entering steam 
and greater than the bulk coolant inlet temperature, each temp- 
erature corresponding to a specific location in the condenser. 

For saturated steam conditions, this fixes the bulk (free stream) 



steam partial pressure at the point in the condenser v;here the 
assumed temperature exists. At this point one may determine 
the condensation rate by an iterative procedure. One 
assumes different vapor-liquid (condensate) interface tempera- 
tures and corresponding vapor partial pressures until the 
energy transfer due to heat and mass transfer through the gas 
film matches the heat transfer to the bulk coolant. By Votta's 
method, the interface temperature is calculated directly. By 
the classical method, or by Votta's method, one may then deter- 
mine the condenser area required (based upon a previously 
selected condenser geometry) to condense enough steam to lower 
the steam partial pressure to that corresponding to the assumed 
bulk gas-vapor temperature. Using this method with appropriately 
selected temperatures, one may then estimate the required con- 
denser surface area. 

Neither the previously described classical iterative 
method nor the method of Votta is directly applicable to mix- 
tures of superheated steam and non-condensables. In the proposed 
application of this thesis it was anticipated that the state of 
the steam entering the condenser would be superheated in nearly 
every conceivable case, with between 200-300 degrees of super- 
heat likely. For this reason a method of analyzing the super- 
heated steam case was devised. 

It was also anticipated that various mixtures of non- 
condensable gases could exist in the condenser at any one time. 
Therefore, it was determined that the method devised should 
permit the analysis of condensation rates for the simultaneous 
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presence of both hydrogen and oxygen in the condenser (the case 
of other than 100% combustion efficiency) . Since the condenser 
would be placed in some sort of pressure vessel, itself having 
an "atmosphere", provisions were made for the additional 
simultaneous presence of a third gas, nitrogen. Inclusion of 
nitrogen in the analysis would also permit testing of the 
method against existing data where air is the non-condensable. 

It was also determined that the method of analysis should 
include the most significant factors which affect the heat/mass 
transfer process. It is common, for instance, in the problem 
of condensation in the presence of a non-condensable gas, to 
neglect the condensate film heat transfer coefficient (4) as 
well as sensible heat transfer. The condensate film heat trans- 
fer coefficient becomes increasingly more important as the 
condensate layer is augmented by dripping from tubes above a 
particular row in question. Coolant film resistance to heat 
transfer as well as scale and tube wall resistance are also of 
importance and cannot be neglected. 

Certain other aspects of condenser design are not easily 
adapted to analytical treatment and are more the subject of 
detailed condenser layout and design. Among these are baffle 
placement, steam lane location and the location of the suction 
for the removal of non-condensables. Each of these items has 
an effect on pressure drop. Condenser pressure drop is complex 
and is not well understood at present. Silver (5) and Griffith 
(6) have described the difference between the frictional pressure 
drop in condensers and that in normal heat transfer tube bundles. 
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This is essentially an effect similar to that of a diffuser, 
since condensation delays boundary layer separation and thereby 
reduces form drag. Silver estimates that under normal conden- 
sing conditions, the frictional pressure drop in a condenser 
may be as low as 68% of the pressure drop of a non-condensing 
gas of the same properties. The small pressure differences 
existing in a condenser make experimental determination of 
pressure variations difficult. 

Sebald (7) gives a method of determining a mean condenser 
pressure which uses friction data derived apparently from non- 
condensing situations. This method requires iteration of steam 
lane and bundle arrangements for minimum pressure drop between 
the periphery of the condenser tube bundle and the air ejector 
suction . 

While pressure drop is of significance in detailed conden- 
ser design, it is apparent that it is by no means as important 
as the effect of the presence of a significant amount of non- 
condensables. Reference 8 indicates that as little as 5% non- 
condensables by weight can result in an increase in condenser 
area of 300% over that of the pure vapor case. For this 
reason, pressure drop has been neglected in this analysis, but 
may be included, if desired, after the condenser surface area 
and basic geometry have been determined. 

Method of Analysis 

The best approach to the superheated steam case was 
determined to be a row-by-row analysis of the steam conditions 
in the condenser, assuming a uniform downward flow of steam 
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across a staggered tube bank, rectangular in layout, with a 
square pitch rotated. Such a bank is shown in Figure D-1. In 
such an analysis it would be necessary to write conservation 
equations for a given tube row, assuming that, except for the 
first and second rows, a drip of condensate would occur onto 
the row in question from the second row above it. 
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FIGURE D-1 

staggered Tube Bank with Square Pitch Rotated 



A control volume for a typical tube in the first or second 
rows is shown below. The dotted lines indicate the boundaries 
of the control volume. 
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Control Volume I 



Am^ = condensation rate for a particular tube, Ibm/hr 
= outside area of the tube per unit length, ft^/ft 
= inside area of the tube per unit length, ft^/ft 
i = enthalpy, Btu/lbm 

i^ enthalpy of the bulk vapor in the free stream Btu/lbm 
i^ = average enthalpy of the condensate film, Btu/lbm 

= sensible heat per tube transferred to the condensate 
from the bulk vapor, Btu/hr 
= sensible heat per tube transferred to the bulk 
coolant, Btu/hr 

From the basic Nusselt analysis (8) the following energy 
equation may be written for control volume I: 



Am 



p,c 



w ,o 



- 



q ^ - Am 
^gf c 



V ,b 



= 0 



(D-1) 
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where 



= saturated liquid enthalpy at the gas vapor interface 
partial pressure, assuming no subcooling of the 
condensate at the interface 

c = average condensate film specific heat, Btu/lbm°R 
p , c 

= vapor-condensate interface temperature, °R 
Tw Q= outside wall temperature, ®R 

From equation D-1 one may determine the condensation rate 
for a single tube. 



Am = 
c 



^w ^gf 



i ,-ij^+lc (T.-T ) 

v,b f ® p,c 1 w,o' 



(D-2) 



The heat transferred to the bulk coolant, q^, may be deter- 
mined from the overall heat transfer coefficient, in this case 

selected on the basis of outside tube area, U , and the log 

o 

mean temperature difference of the condensate-vapor interface 
and the bulk coolant. 






(D-3) 



= overall heat transfer coefficient based upon outside 
tube area, Btu/hr ft^ ®R 



Tl ^ - Tl e 

AT-„ = — = — , the log mean temperature difference, °R 

ijiM i . — i _ 

, , 1 L,e. 

i L,il 



^ = bulk coolant temperature entering a tube row. 
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T_ = bulk coolant temperature leaving a tube rov;, ®R 
L / 

= condensate-vapor interface temperature, ®R 

The overall heat transfer coefficient, U , is obtained 

o 

from the various resistances to heat transfer which comprise 
the path from interface to bulk coolant, 



U 

o 



d.h^ 
1 L 



d.h 
1 sc 



d £n d /d. , 

+ _2 2_i + i_ 

2k , 

w c 



(D-4) 



d. = inside tube diameter, ft 
1 

d^ = outside tube diameter, ft 

h^ = condensate heat transfer coefficient, Btu/hr ft^ °R 

hj^ = coolant film heat transfer coefficient, Btu/hr ft^ ®R 

h = coolant side scale heat transfer coefficient, 
sc 

Btu/hr ft^ °R 

= thermal conductivity of the tube wall, Btu/hr ft °R 
The coolant film heat transfer is obtained from McAdams 
correlation: 



h 

k 



rd. 

L 1 



L,b 



0.023( 



■■L.b 



‘"L ^p,L, 0.4 



(D-5) 



where 

k = thermal conductivity of the coolant, Btu/hr ft®R 

Lt 

= coolant viscosity, Ibm/hr ft 

Li 

c T = coolar t specific heat, Btu/lbm®R 

P ,1j 

and the subscript, b, denotes bulk properties. 
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The condensate film heat transfer coefficient, h^ , is 
obtained from Chen's correlation (8), modified to allow for 
superheated vapor. For Control Volume I, Chen's correlation 
may be approximated by 



h^ = 0.728 [ 



d il (T.-T ) 

o ^c 1 w,o 



(D-6) 



where 



g = gravitational constant, 4.17 x 10® ft/hr^ 

= average density of the condensate film, Ibm/ft® 

= average thermal conductivity of the condensate film, 
Btu/hr ft°R 



fg 



fg 



|c (T.-T )+c (T ,-T.) with T ^ the 

p,c 1 w,o P/V v,b 1 v,b 



bulk vapor temperature, and c^ ^ the specific heat 
of the condensing vapor based upon the arithmetic 
average of bulk row inlet temperature and condensate 
vapor interface temperature 
= the average condensate film viscosity, Ibm/hr ft 
For subsequent tube rows (3, 4, 5, etc.) the control 
volume must be modified to include dripping of the condensate 
from previous rows. Figure D-3, Control Volume II,’ gives the 
conservation equation and the resulting condensation rate for 
the third and succeeding rows: 
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1 



( 













FIGURE D-3 
Control Volume II 



q +{m [i^-|c (T.-T ) } - [m i ] ^ 

^w,n c f‘^p,c 1 w,o n ccn-2 



^-q ^ - [Am i i^] =0 

gf,n c v,b n 

(D-7) 



Am 



{i u -[i^-|c (T.-T )] } 

v,b,n f ® p,c 1 w,o' n 



{q +m (T.-T )] 

^w,n C/n-2f^p,c i w,o n 



(m i ) ^-q ^ 

c on- 2 ^gf,n 

(D-8) 
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where 



• th 

Am = condensation rate for an n row tube, Ibm/hr 
c,n 

The condensate heat transfer coefficient for a particular 
row below the second row may then be approximated from Chen's 
correlation, which assumes, for the row in question (row n) , 
that all previous rows exhibited the same interface temperature 
as row n. This assumption, of course, is not strictly correct 
since the average condensate film temperature decreases with 
succeeding rows. Thus/ this method predicts a somewhat higher 
condensation rate than would actually occur. However, since a 
real condenser would have baffles to remove condensate drip, 
this assumption is probably not overly optimistic. With this 
assumption, equation D-8 reduces to equation D-2. 

Another aspect of Chen's correlation is that in its form 
presented in reference 8, it estimates the average heat trans- 
fer coefficient for an n-row, in-line bank of tubes. This may 
be applied to the n^^ row of a staggered bank by the approxima- 
tion: 

h =h ..•m-h , ,, (m-1) (D-9) 

c,n c,m row bank c,m-l row bank 

where 

m = if n odd 

m = ^ if n even 

Then, substitating Chen's correlation, one may write 
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= m{0.728[ 



h 



c,n 




-(m-1) {0.728[ 



l+0.2(m-2)c (T.-T 

p^c 1 w ,o 





(D-10) 



Computation of the mass transfer coefficient requires the 
use of the Chilton-Colburn analogy and certain tube bank heat 
transfer data. Tube bank data was obtained from Colburn's 1933 



1911. There was some doubt as to the number of rows in the 
staggered tube bank data observed by Colburn. It was evident 
from investigation of the American data referred to by Colburn 
that each of these banks were four rows deep. This is of con- 
cern since data of Kays and Lo presented in McAdams (10) shows 
that for succeeding rows in a staggered bank up to the 6th row, 
the heat transfer coefficient improves. After the 6^^ row 
there is no further improvement. Applying this information to 
data of Colburn, assumed to apply to banks of 4 staggered rows, 
one may then determine the heat transfer coefficient for a 
given row in an n-row staggered bank. Colburn's method of 
data presentation is given below in Figure D-4. 



data (9) , based upon staggered tube banks data from as early as 
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max 



LOG,o Re 

FIGURE D-4 

Colburn j Factor Vs . Reynolds Number 
The term, j, is Colburn's j factor 

. ^ / SfVm ^vm , j ^ Pgf , ^vm A (D-11) 

^ c ^ k ' G /M 'p P' 

p,vm vm max mean '^vm 

where 

hg^ = gas film heat transfer coefficient Btu/hr ft^°R 
Cp vm “ filni average specific heat of the gas vapor 
mixture, Btu/lbm°R 

G = mass flux of the gas vapor mixture based on minimum 
cross sectional area, Ibm/hr ft^ 
kvj^ = film average thermal conductivity of the gas vapor 
mixture, Btu/hr ft°R 



■gf 



_ (p-Pv,j)-(p-p^^b> 



iln ( 



P-P. 

Fp,^ 
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the log mean partial pressure 
difference of the non-condensing 



1 




gases across the gas film: p-total pressure, 

Ibf/in^; p^ p^ partial pressure of the condensing 
vapor at the condensate-vapor interface and bulk 
conditions respectively 

K_ = mass transfer coefficient Ib-mole/hr-f t^-lbf/in^ 

Cj 

V = diffusion coefficient (mass dif fusivity ) f t^/hr 

^vm ~ mixture density, Ibm/ft^ 

M = mean molecular weight of the gas vapor mixture 

in the free stream 

For heat and mass transfer, Colburn defines film average 
temperature as the arithmetic mean of the bulk and wall 
temperature . 

Some confusion does exist in the definition of minimum 

cross sectional area, from which G is determined. Through 

max ^ 

examination of Colburn's references it was determined that the 
minimum area for a staggered bank is that shown in Figure D-5 
for the assumed square pitch rotated configuration. 




FIGURE p-5 
Tube Layout 



319 



It is evident from Figure D-5 that the ratio of minimum 



area to frontal area is - 2 

Using equation D-11, one may write an expression for the 



condensation rate Am^ for a given tube 



Am = A £ M (p , -p . ) 
c o G V '^v,b ^v,i 



(D-12) 



where is the molecular weight of the condensing vapor 
(Ibm/lb-mole) , and the sensible heat transfer rate, 




(D-13) 



The determination of the properties of the gas vapor mixtures is 
discussed in a subsequent section. 

Using equations D-3, D-12, and D-13 one may then write 
for a single tube the condition which must be met for a 
solution of the heat/mass transfer problem. 



(D-14) 

One then may determine the enthalpy of the condensate 
leaving a particular row. 






(D-15) 
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The determination of bulk vapor exit conditions from a 
tube row requires the solution of the energy equation across 



still another control volume. 











Control Volume III 



V,?, v,i 



r 

+ Z 

j=l 



m . i „ • + t (q <^+Am i ) 

g,j gilij gf c v,e 



r 

Z 

j=l 




^g/e, j 



m 1 
v,e v,e 



0 



(D-16) 



where 

^ = vapor mass flow rate entering the tube row, Ib/hr 

m = vapor mass flow rate leaving the tube row, Ibm/hr 
V / 36 

m . = mass flow rate of non-condensable gas j , Ibm/hr 
g / 3 

i^ e'^^v Z ~ enthalpy of the bulk vapor entering/leaving 
the tube row, Btu/lbm 

i ./i 0 . = enthalpy of non-condensable gas j entering/ 

leaving the tube row, Btu/lbm 
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t = number of tubes in a tube row 

r = number of distinct non-condensable gases present 
From equation D-13, one may derive an expression for the 
temperature of the bulk gas vapor mixture leaving the tube 
row, using the familiar relationship, 

^v,e ^v,jl "* ^p,v^*^b,v,e *^b,v,il^' 



where 



Tv b e “ bulk gas -vapor temperature entering the tube 

row, assumed identical with ^ of equation D-13. 



(m -tAm ) [i . ,+c (T, -T .)]+ E m. c 

v,e c g,sat,5, p,v b,v,£ sat j ,g p,g,3 



(T, .-T ) + Am t[i +c (T, -T.)+tq^-m i 

b,v,jl o e g p,v b,v,e i ^gf v,e v,e 



+ Z m . c . (T, -T ) = 0 
Pf9fJ b,v,e o 



(D-17) 



c = condensing vapor specific heat based upon the 

p , V 

arithmetic average of row bulk inlet temperature 

and bulk exit saturation temperature, Btu/lbm°R 

i . 0 = enthalpy of the saturated condensing vapor at 

g , s at , 

the row exit free stream partial pressure. 



P/g/3 



Btu/lbm 

specific heat of the non-condensable gas j, 
based on row bulk inlet temperature, Btu/lbm°R 
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exit conditions, Btu/lbm 



= the reference temperature for condensing vapor 
enthalpy, °R 

T = saturation temperature of the condensing vapor 

S 3.U 

at the row exit partial pressure, °R 
The partial pressure of the condensing vapor at the exit 
of the row is obtained from the molal flow rate of the conden- 
sing vapor and the total molal flow rate, knowing the inlet 
molal flow rates and the molal condensation rate. Thus from 
the exit partial pressure of the condensing vapor and equation 
D-17, the row exit temperature for superheated conditions may 
be obtained. 



[ (m -tAm )c +Z m .c .] 
v,e c p,v g ,3 p,g,D' 



{m i 
v,e v,e 



+ E m .c .T, - (m -tAm ) (i n"“C T . ) 

j = l go P/gO b,v,e v,e c g,sat,5, p,v sat 



-Am t[i +c (T, -T.)]-t q 

c g p,v' b,v,e 1 •* ^gf 



(D-18) 



In both equations D-17 and D-18 it is noted that the 
average non-condensable specific heat is based upon the temper- 
ature of the bulk gas-vapor mixture entering the tube row and 
that the sensible heat transferred to the condensate film is 
based upon this same temperature. Actually, the tube row 
experiences some average bulk temperature between inlet and 
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outlet conditions for the transfer of sensible heat. Hov/ever, 
since the difference in bulk inlet and outlet temperatures is 
seldom much more than 10 degrees R/ the effect of assuming the 
bulk inlet temperature for sensible heat transfer and bulk gas- 
vapor specific heat is negligible. 

For the saturated and wet vapor conditions, of course, 
bulk gas-vapor exit temperature is assumed at all times to be 
uniquely determined by the partial pressure of the vapor 
leaving the tube row, A further assumption is necessary in 
the wet vapor case, and this involves the deposition of wet 
vapor droplets on condensing surfaces. If the droplets are 
sufficiently large, they will be deposited high in the conden- 
ser, i.e. in the first few rows. However, if they are 
sufficiently small, they may not be deposited until the latter 
few rows of the condenser are reached, and they may even pass 
completely through, Dalton's law of partial pressures, of 
course, can only be applied to the vapor portion of the two- 
phase mixture and even then it only approximates the actual 
situation in a two-phase flow. In the development of the 
computer program for this thesis, it was assumed that no 
droplets are deposited on condenser tubes, which is optimistic 
with respect to condensation rates yet simpler to solve. The 
assumption was also made in the energy equation (for the wet 
vapor case) that equilibrium is maintained between droplet 
temperature and bulk .vapor temperature. Equation D-16 may 
now be modified to include the vapor droplet enthalpy flux. 
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r 

+ L 



j = l 



m .i n . + 



t(q ^+Am i ) 
^gf c v,e' 



Z m .i 
j=l g.D g.e,3 



m 1 
v,G v,e 






0 



(D-19) 



where 

mass flow rate of the wet vapor droplets 

Cl f X, a f Q 

leaving/entering the tube row assuming none 
are deposited on the tubes of the tube row in 
question 

i^ rt/i^ = the enthalpy of the wet vapor droplets 

leaving/entering the tube row, assumed to 
exist in equilibrium with the bulk condensing 
vapor 



Knowing the condensation rate, one may then solve equation 
D-19 iteratively for the bulk outlet temperature and the 
corresponding wet vapor droplet flow rate leaving the tube row. 
This, of course, assumes that the possibility exists for some 
evaporation of the wet vapor droplets to maintain the equilibrium 
condition. This assumption admittedly is somewhat unrealistic 
since equilibrium between droplets and the bulk gas vapor 
mixture will probably not exist. 
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Vapor-Non Condensable Gas Mixture Properties 



It was necessary to determine properties of mixtures of 
steam, a polar gas, and the three possible non-condensable 
gases, hydrogen, oxygen, and nitrogen. The mixture properties 
were determined as follows, using methods set forth by Reid 
and Sherwood (11) , as modified or amplified below: 

1) Viscosity - by the method of Buddenburg and Wilke (12) 

2) Thermal conductivity - by the method of Lindsay and 
Bromley (13) as modified by Bennett and Vines (14) for 
polar-non-polar gas mixtures 

3) Density - by Amagat's Law (reference 11, pp. 321-322) 
since no reliable method exists for determining 
densities of mixtures containing polar components: 

^ = E y. where y is the molal density and y. 

^m i ^ ^i 

the mole fraction of component i 

4) Specific heat from the molal average value: c = 

Pfin 

E y. c . , where c is the molal specific heat, 
i p,i' p ^ 

according to reference 11, pp. 323-325. Again no 
reliable method exists for determining the specific 
heat of polar mixtures. 

5) Diffusion coefficient, reference 11 (pp. 523-528) and 
Wilke (15) 

Computation of a mean diffusion coefficient for a mixture 
of steam and seve-*^al non-condensable gases in a diffusion/ 
momentum/temperature boundary layer is an extremely complicated 

situation. If it is assumed that the Lewis number and Prandtl 
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/ 

J 




4 



number are .ooth unity, the problem is tractable. This, of 
course, assumes that the rates of momentum, heat and mass trans 
fer in the boundary layer are all equal. 

Wilke (15) has developed a method for determining the 
average diffusion coefficient for the diffusion of a single 
gas through a mixture of stagnant gases: Applying Wilke's 

method to a situation where there exists a temperature gradient 



d y 

V 



6^ RT(s) 






v-b 



^v-aP 

^ <5^ R T(s) 

^v-bP 

d _ Nv 6t T(£) 

“dC %-c^ (D-20) 

where 

y^(C) “ the mole fraction of the diffusing (condensing) 
vapor 

y^(C)/ r y^(C) = mole fractions of non-condensables 

a. D C 

a, b , c 

C = non-dimensional boundary layer thickness, zero at the 
free stream extremity and 1 at the condensate-vapor 
interface 
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= molal flux of the diffusing (condensing) vapor, 
lb moles/hr ft^ 

R = Universal gas constant 
p = total pressure, Ibf/ft^ 

V r V V = binary diffusion coefficients for the 

v-a v-b' v-c ^ 

condensing vapor and each of the non- 
condensables a, b, c, each functions 
of temperature, T(C) 

T = temperature in the thermal boundary layer as a 
function of C/ 

6^ = thickness of the temperature boundary layer, ft 

The multicomponent diffusion coefficient is defined as 
follows : 



V 



V 



N 

V T 



p Hn 



R T 

mean 

l-Yv<U 



(D-21) 



where is the mean temperature in the boundary layer, ®R. 

The solution of equation D-20 is based upon known boundary 
conditions at C = 0 (the bulk conditions) and the assumed 
condensate vapor interface temperature, which fixes y^ at C = !• 
y^(l), yj^(l), y^(l) are all unknown as is the combination of 

terms N 6^. 

V T 

If the temperature distribution in the boundary layer is 
known, equation system D-20 may be solved numerically for the 
eigenvalue 6^ R/p, with the condition at the condensate 
vapor interface, i; = 1: 
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(D~22) 



Yvd) + ^ ^ 

For purposes of this thesis, it was assumed that Le=Pr=l. 
Hence a 1/7 power turbulent momentum boundary layer profile was 
assumed for the temperature profile in the turbulent region, 
and a parabolic profile in the laminar region. In the region 
of boundary layer detachment, of course, neither of these pro- 
files represents the existing situation. The laminar parabolic 
profile, strictly applicable only in plane Poisuille flow, has 
been assumed because of its simplicity. Admittedly this is a 
somewhat crude approximation to the existing situation, which 
probably most closely resembles the developing boundary layer 
on a flat plate, at least prior to the point of separation. To 
use the Blasius profile, dependent upon the distance downstream 
of the stagnation point, would excessively complicate the 
solution to equation system D-20. To be sure, any assumption 
of a general boundary layer velocity and temperature profile 
for flow normal to a round tube is a crude approximation at 
best, and any reasonable one is almost as good as another. Any 
significant refinements to a general temperature/velocity pro- 
file will require detailed understanding of the angular 
dependence of mass/momentum/heat transfer for condensing flow 
normal to a round tube. 

Fluid Properties 

Table D-1 gives a summary of references for the properties 
of fluids utilized in the condenser analysis. In each case, 
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TABLE D-1 



References for Fluid Properties 



Property 

Density 



Viscosity 



Specific Heat 



Thermal 

Conductivity 



Fluid 

Liquid Water 
Salt Water 
Steam 
Hydrogen 
Oxygen 
Nitrogen 
Liquid Water 
Salt Water 

Steam 

Hydrogen 

Oxygen 

Nitrogen 

Liquid Water 

Salt Water 

Steam 

Hydrogen 

Oxygen 

Nitrogen 

Liquid Water 

Salt Water 

Steam 

Hydrogen 

Oxygen 

Nitrogen 



Reference 



16, 


17, 


22 


24, 


26, 


27 


16, 


17 




18 






18 






18 






22, 


23, 


24 


23, 


26 





20 

20 

20 

20 

19 

26 

19 

19 

19 

19 

20 

26 

19 

19 

19 

19 



Comments 



pressure dependence 
from fresh water 
data, reference 25 

extrapolated below 
212°F 



pressure dependence 
from reference 21 
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except for steam, a least squares curve fit of the best 
available data was performed. A computer curve fit for steam 
table data, based on Keenan and Keyes data (16) was obtained 
from the Naval Ship Engineering Center (17) . 



Description of the Computer Program 

A computer program in FORTRAN IV was developed for the IBM 
System 370 to estimate condenser surface area, weight and 
volume for an assumed condenser geometry, inlet steam and non- 
condensable conditions and sea water inlet temperature and 
depth. The detailed input data are listed below; 

a) mass flow rates of steam and non-condensable gases 
(hydrogen, oxygen, nitrogen) 

b) bulk temperature and total pressure of the entering 
gas-vapor mixture 

c) enthalpy of the vapor portion and quality of the 
entering steam 

d) sea water depth, inlet temperature, and velocity 
through the condenser tubes 

e) tube thermal conductivity, active length, inside and 
outside diameters, outside area per unit length, 
internal flow cross sectional area, and number of tubes 
per row 

f) condenser shell (steel) thickness 

g) header (waterbox) density (assumed identical with tube 
density) , yield stress and safety factor (cylindrical 
tube headers) 
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h) an initial estimate of the overall coefficient of 
heat transfer, U^. 

Results of the program are listed below: 

a) row by row condensation rate, fluid inlet and exit 
temperature and enthalpy data, if desired 

b) condenser exit fluid conditions, including mass flow 
rate and temperature of uncondensed steam, and average 
condensate temperature and enthalpy 

c) total number of tubes 

d) surface area 

e) condenser dimensions, volume and weight for deep 
submergence applications, if desired 

The condenser exit conditions were arbitrarily set at that 
point where the condensation rate for a particular row became 
less than one thousandth of the entering steam mass flow rate. 

The condenser program was tested under a variety of 
conditions as well as against examples in references 4 and 28. 
Some of the test conditions are given in Table D-2. This table 
shows the increase in surface area with increasing amounts of 
non-condensables under saturated and superheated steam condi- 
tions. \^ile the surface area does not increase drastically 
with an increase of oxygen flow rate from 0.605 Ibm/hr to 8.0 
Ibm/hr, it should be noted that there is still a significant 
amount of uncondensed steam in the 8.0 Ibm/hr case. This is 
indicative of the cutoff method used in the computer program, 
i.e. computation ceases when the condensation rate for a row 
in question is less than some fraction of the inlet steam mass 
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Entering) Temperature, °F 


138.75 


138.75 


138.75 


138.75 


138.75 


138 . 75 


138.75 


138.75 


) Enthalpy, Btu/lbm 


1121.4 


1121.4 


1121.4 


1121.4 


1121.4 


1121. 4 


1121.4 


1121.4 


Steam ) Quality 


1 


1 


1 


1 


1 


]. 


1 


1 


Non-Condensable ) 

) 

) °2 

Mass Flow Rate, Ibm/hr) N 2 


0 


0 


0 


0 


0 


0 


0 


0.0754 


. 605 


1.0 


1.5 


2.0 


2.5 


3.0 


8.0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


Row Number 






Condensation Rate 


- Ibm/hr 






1 


41.1 


41.1 


40.8 


40.9 


40.5 


40.5 


39.4 


41.0 


2 


40.9 


40.9 


40.8 


40.8 


40.7 


40.6 


39.5 


41.0 


3 


37.2 


37.2 


39.1 


37.0 


36.9 


36 . 9 


35.9 


37.1 


4 


37.2 


37.1 


36.9 


36.6 


36.5 


36.4 


35.3 


37.1 


5 


36.6 


35.3 


35.1 


34.8 


34.6 


34.4 


32.6 


35.6 


6 


35.0 


34.6 


34.0 


33.5 


33.1 


32.7 


30.3 


35.2 


7 


30.6 


29 . 0 


28.4 


27.7 . 


27.2 


26.8 


24.5 


32.0 


8 


12.9 


14.0 


14.5 


15.2 


15.7 


15.9 


17.0 


11.7 


9 


1.35 


2.25 


3.54 


4.24 


5.01 


5.59 


9.26 


0.98 


10 


0.06 


0.21 


0.51 


0.85 


1.21 


1.59 


4.20 




11 






0.08 


0.14 


0.25 


3.35 


1.78 




12 












3.10 


0.71 




13 














0.32 




14 














0.15 




Uncondensed Steam 


0 . 07 


0.13 


0.16 


0.24 


0.34 


3.34 


0.91 


0.12 


Leaving the last row Ibm/hr 






15.7 


18 . 3 


11.8 


Surface Area, ft^ 


13.1 


13.1 


14.4 


14.4 


14.4 



Cooling water temp/ velocity , ®F/ft/sec 75/7 
Total pressure - 2.8 Ibf/in^ 

Tube length/OD/lD. in 12.0/0.25/0.19 
No. of tubes per row - 20 
Tube spacing, in - 0.50 

Tube thermal conductivity, Btu/hr ft °F - 16.5 

Steam rate, Ib/hr - 272.0 

Scale coefficient, Btu/hr ft^ °R - 2000 



TABLE D-2 
Condenser Data 
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138.75 

1121.4 

1 


138.75 

1121.4 

1 


138 . 75 
1121. 4 
1 


138.75 

1121.4 

1 


138.75 

1121.4 

1 


13:8 . 75 
13 21 . 4 
1 


335.0 . 
1211.4 
1 


335.0 

1211.4 

1 


335.0 

1211.4 

1 


335.0 
1211. 4 
1 


0.125 


0.1875 


0.250 


0.315 


0.375 


1. 00 


0 


0 


0-0754 


1.00 


0 


0 


0 


0 


0 


0 


0.605 


8.0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


41.1 


40.8 


40.6 


40.4 


40.3 


3 9.3 


36.1 


34.9 


35.7 


34.1 


41.0 


40.9 


40.6 


40.5 


40.2 


3 9.0 


36.4 


35.1 


36.0 


34.2 


37.1 


37.0 


36.9 


36.8 


36.6 


3 5.4 


33.4 


32.2 


33.2 


31.7 


37.1 


36.9 


36.8 


36 . 6 


36.4 


3 4.9 


34.5 


32.7 


34.0 


32.1 


35.6 


35.3 


35.0 


34.8 


34.6 


3 2.3 


33.8 


31.4 


33.4 


31.0 


34.8 


34.3 


33 . 9 


3 3.4 


33.1 


3 0.4 


34.2 


30.4 


34.0 


30.2 


30.9 


30.1 


29.4 


26.7 


28.2 


2 5.6 


32.9 


27 . 3 


33.1 


28.0 


12.6 


13.6 


14.7 


15.1 


15.7 


17.9 


24.2 


21.7 


27.2 


23.0 


1.65 


2.38 


3.10 


4.13 


4.81 


8 .9 


5.83 


■ 13.4 


5.02 


14.3 


0.92 


0.28 


0.57 


0.83 


1.06 


3 .90 


0.41 


6.71 


0.23 


7.03 






0.08 


0.13 


0.22 


1 . 56 


0.02 


3.01 




2.82 












0.62 




1.26 




1.17 












0 .24 




0.50 




0.45 
















0.21 






0 . 20 


0.34 


0.42 


0.53 


0.67 


1 . 74 


0.06 


0.98 


0.13 


1.88 


13.1 


13.1 


14.4 


14.4 


14.4 


17.1 


14.4 


18.3 


13.1 


17.1 



flow rate (0.001). An interesting observation in the super- 
heated cases is that the second, fourth, and sometimes sixth 
rows exhibit slightly higher condensation rates than the first, 
third, and fifth rows, respectively. An explanation for this 
phenonmenon is the combination of reduction of sensible heat 
transferred in succeeding rows, tending to increase condensa- 
tion rates, and an increase of condensate film resistance, 
tending to reduce condensation rates. Of course, when the 
thickening of the condensate film becomes significant (after 
the first few rows) and as superheat is decreased, this effect 
diminishes . 

A test of the program against an example given in Kern's 
Process Heat Transfer (4) resulted in excellent correlation in 
the first few rows, but correlation was not possible in latter 
rows since Kern neglected condensate film resistance. This 
comparison tested the program for cases where large amounts of 
non-condensables are present. A test was also made for very 
small amounts of non-condensables (.05% by weight) by comparison 
with an example given in the U. S. Navy's condenser design data 
sheet (28). The result was very conservative, predicting a 
condenser area approximately 150% of that in the design data 
sheet example. This significant discrepancy can be explained 
by the fact that condensate drip, if allowed to remain on the 
tubes in a very large condenser (steam rate 247,000 Ibm/hr) , 
results in a serious degradation of heat transfer in the lower 
parts of the condenser. For the relatively small condensers 
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considered in this thesis, baffles to remove condensate drip 
will not be so important. 

A considerable amount of difficulty was experienced in 
consistently achieving convergence in the iterative solution 
scheme utilized. The scheme used throughout the program is 
first a bracketing method which then "homes in" on the solution 
by repetitively bisecting the interval in which the solution is 
known to lie. Iteration of the following variables was required 
for a solution: 

1) Outside tube wall temperature 

2) Vapor-condensate interface temperature 

3) Bulk coolant temperature 

4) Condensation rate 

The number of required interface temperature iterations 
was decreased by the assumption of an initial overall coefficient 
of heat transfer, U^, and this v/as updated for succeeding rows 
after the first row, using that of the previous row. Condensa- 
tion rate proved to be the most troublesome, particularly in 
the latter few rows. It was found here that computation of 
condensation rate based upon row inlet conditions invariably 
resulted in predicting condensation rates in excess of the 
entering steam mass flow rate, which is obviously impossible. 

It was concluded that the Chilton-Colburn analogy, if based upon 
tube bank data, is not applicable to a single row in the bank 
unless some average value of the inlet and exit steam flow rates 
from the tube row is used for computing the condensation rate. 

Iteration using the arithmetic mean of inlet and exit steam 
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mass flow rates was also unsuccessful. Iteration was successful, 
however, when condensation rate was computed using a steam mass 
flow rate nearly that of the exit of the tube row. While this 
may, at first glance, seem no more than a trial and error scheme 
of getting just any solution, the dependence of condensation 
rates on row exit conditions is defensible. One must remember 
that the Chilton-Colburn analogy is only accurate when no 
significant reduction in mass flow rate occurs across the mass 
transfer element in question. The mass transfer analogy is 
based on heat transfer data, in which there is no reduction in 
mass flow rate. Hence, one may not expect the analogy to give 
accurate results when reductions in mass flow rate as great as 
50% or more occur across a given row. The Chilton-Colburn 
analogy may be used, however, if some average flow rate of the 
condensing vapor, probably one near the exit conditions, is 
assumed for computing mass transfer. In any event, computation 
of the condensation rate for a given row based upon a steam 
mass flow rate nearly that of the row exit conditions is con- 
servative. 

Condenser Program Input Form 

The following data must be supplied to the condenser 
program in the FORTRAN format given below: 

Card A - FORMAT 315 

KDATA - Number of condensers to be analyzed 

NOPT - Option for deep submergence weights and volumes: 

NOPT = 0, weights and volumes not desired : 

NOPT = 1, weights and volumes desired 
336 



KOPT - Option for rowbyrow thernodynamic and 

condensation rate data; KOPT = 0, do not desire 
row-by-row information; KOPT = 1, row- by- row 
information desired 

Card A is followed by 5 data cards for each condenser to 
be analyzed. 

Condenser data cards 
Card 1 - FORMAT 4F10.4 

MDOT (1) - mass flow rate of entering steam, Ibm/hr 

MDOT (2) - mass flow rate of hydrogen, Ibm/hr 

MDOT (3) - mass flow rate of oxygen, Ibm/hr 

MDOT (4) - mass flow rate of nitrogen, Ibm/hr 

Card 2 - FORMAT 215, 6F 10.4 

NROW - the initial tube row encountered, 1 
NTUBES - the number of tubes in a row 
TBIN - bulk temperature of the entering gas vapor 
mixture, ®R 

TLIN - bulk temperature of the entering sea water, ®R 
HVENT ~ enthalpy of the entering steam vapor (use 

saturated vapor enthalpy for wet-vapor) , Btu/lbm 
SPACE - the space between tube centers in a tube row 
(see figure D-5) , ft 
LENGTH - tube active length , ft 
DOUT - tube O.D. , ft 
Card 3 - FORMAT 7F 10.4 
DIN - tube I.D., ft 

HSC - inside tube scale heat transfer coefficient, 

Btu/hr ft^ ®R 
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KTHV?AL “■ tube wall therraal conductivity, 3tu/hr ft °R 
DEPTH - seawater depth, ft (use design depth if 
NOPT = 1 is desired) 

AXN - tube internal flow cross sectional area, ft^ 

AOUT - tube external surface area per foot of length, 
ftVft 

Card 4 - FORMAT - 3F 10.4 

PTOT - total condenser inlet pressure (may be the 

average condenser pressure if inlet pressure 
is known and pressure drop can be estimated) , 
Ibf/in^ 

UOVRL - initial estimate of overall heat transfer 

coefficient from vapor-condensate interface 
to bulk coolant, based upon outside tube area 
(500-900) , Btu/hr "R 

QUAL - entering steam quality, 0 to 1.0 
Card 5 - FORMAT - 4F 10.6 

SHLTHK - thickness of the condenser steel shell, in 
DENS - density of the tube/header material, Ibm/ft^ 

SF - safety factor for the tube headers (1.5, 2.0 etc.) 
YS - yield stress of the tube header material (Ibf/in^) 
The program requires approximately 80,000 bytes of storage. 
128,000 bytes of storage are sufficient when the FORTRAN G 
compiler is included. The IBM Scientific Subroutine Package 
Subprogram HPGC (Hamming's modified predictor corrector method 
for the solution of a simultaneous set of linear first order 

differential equations) must be available for operation of the 
condenser analysis program. 
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LIST OF SYMBOLS 



A - outside area of a condenser tube per foot of tube 
length, ft^/ft 

- inside area of a condenser tube per foot of tube 
length, ft^/ft 

Cp - specific heat, Btu/lbm °R 

Cp ^ - average condensing vapor specific heat, Btu/lbm °R 

- molal specific heat, Btu/lb mole °R 

c - average condensate film specific heat based upon 
p , c 

Nusselt's average film temperature, Btu/lbm °R 
d^ - outside condenser tube diameter, ft 
d^ - inside condenser tube diameter, ft 

V - diffusion coefficient (mass diffusivity) , ft^/hr 

G - mass flux, Ibm/hr ft^ 

g - gravitational constant, 4.17 x 10® ft/hr^ 

h - heat transfer coefficient, Btu/hr ft^ °R 
i - enthalpy, Btu/lbm 

i^g - heat of vaporization of the condensing vapor at the 
partial pressure at the vapor-condensate interface, 
Btu/lbm 

i^g" - heat rejected to the bulk coolant by the vapor 
condensed, Btu/lbm 
j - Colburn j-factor 

- gas film mass transfer coefficient Ib-mole/hr-f t^-lbf/in^ 
k - thermal conductivity, Btu/hr ft °R 

I - effective tube length, ft 
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n - molecular weight, Ibm/lb-mole 

m - mass flow rate Ibm/hr 

Am^ - condensation rate per tube in a tube row, Ibm/hr 
N - molal velocity flux, lb moles/hr ft^ 

p - pressure, Ibf/in^ or Ibf/ft^ 

Pg^ - gas film log mean partial pressure of the non-condensing 
gases, Ibf/in^ 

q - heat transfer rate, Btu/hr 

- sensible heat per condenser tube transferred through 
the gas film, Btu/hr 

R - Universal gas constant, 1545.43 ft lbf/®R lb mole 
r - total number of distinct non-condensable gases present 
T - temperature, 

AT_., - log mean temoerature difference between the condensate- 
vapor interface and the bulk coolant, ®R 
t - number of tubes in a row 

Uo " overall heat transfer coefficient based upon outside 
tube area and condensate-vapor interface and bulk 
vapor temperatures, Btu/hr ft^ °R 
y - mole fraction 

Y - molal density, Ib-moles/ft^ 

y - viscosity, Ibm/hr ft 
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SUBSCRIPTS 



b 


- 


refers 


to 


bulk fluid conditions 


c 


- 


refers 


to 


the condensate film or condensation rate 


d 


- 


refers 


to 


droplets in a wet vapor condition 


e 


- 


refers 


to 


conditions entering a tube row 


f 


- 


refers 


to 


the saturated liquid condition 


g 


- 


refers 


to 


the saturated vapor condition 


gf 


- 


refers 


to 


gas film 


i 


- 


refers 


to 


the vapor condensate interface 


L 


- 


refers 


to 


the coolant 


LM 


- 


refers 


to 


log mean conditions 


m 


- 


refers 


to 


mean conditions 


n 


- 


refers 


to 


a particular row 


o 


- 


refers 


to 


outside conditions (tube wall) or reference 






conditions for enthalpy 


P 


- 


refers 


to 


constant pressure conditions 


sc 


- 


refers 


to 


scale on the coolant side of the condenser 






tube 






V 


- 


refers 


to 


the condensing vapor 


vm 


- 


refers 


to 


the gas vapor mixture 


w 


- 


refers 


to 


tube wall 
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IF (A3S{ERRGR).LT.0,005)G0 TO 21 TUBR0i28 
IF(L0CK.EQ.1)G0 to 76 TUBR0'-29 
IF{L0CK.GT.10.AN0.ABS(DELTA!^-DMLAST) .LT.0.05)GQ TO 21 TUBR0A30 
IFl LGCK.GT.20)G0 TO 67 TUBROOl 
IFIERROR.GT.O. )GU TO 75 TUBR0432 
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105 FORMAK IX, ’EXCESSIVE NUMBER OF ITERATIONS ON TWALLOM TURRCm4 

101 FORMAT ( IX, * EXCESSIVE NO C3F ITERATIONS ON TINT*) TUBR04<:5 
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IF(Yl(2).LT.2.E-06.AND.YI(3),LT.2.E-0b)G0 TQ 26 DIFM0:3,? 

IF(YI(3).lT.2.£-06,AND,YI(A).LT.2.E-06)GO TO 27 0IFM0J33 

IF(YI(2).LT.2.C-06.ArvlD.YI(4),LT-2.E-06)G0 TO 28 DIFM0J34 

GO T3 29 DIFM0:35 

26 DIFVIX=DCuE (4) DIF.M0036 



( 7 ' o — * 'vj m nT* c~ ^ ■r '.n 'O a' c o o vJ «o 

m r; r* '3 <r >r -> 3 - vj- vT vr <r vn m ir. u^ m l'^ m m ir ur -d sO vO vTi v/5 <3 >c <i 
o o o c" o o o "' o o c ^ ^ o o r. o o o c_ o o o 

OOOOOOOOOOOOOQOOOOOOOOOOOOOOOOO 
s_ 2 : 5 : 5 ::r 2 :^ 5 : 5 :s:^ 5:5 3 T 2 :r:?: 2 : 2 : 5 : 2 r? 5:5 2 : 513 : 2 : 2 :^ 5 ; 
ULIJ-U-U-ll.U,U.li U.U_!i-U_U.U U-U_U-U.. U-U-U-U_U,LLL:-ULU-lJLlJ-IJ.li. 

OQQQQOCQOQQnQQCOOQQOOC QQOQQOQQQ 



O 

fM 

a 

h- 

a 

o 



X 

3 



O 

H 

O 



< 

q: 



Q 

ZI 

< 



ID 

U 



K- 



X 

a: 



>- s: 

I 3 
• oc 
^ Q 
— ^ 



LU 

o 
o 
o a 

m II 
X 
O -H 



C.) ^ 

o a 



UJ 

o 



LU 

o 

u 

o 



u- > 
> I 

U. 

W >- 

O C' I 

o a o cj • 

It -j CJ 

X < — 

o O II 



< 

W LU 

u_ 2 : 

2“ W 
+ 

1 -^ UJ 

W G 

t — 4 w 

•> X \ 

rvj w 2 : 

I! + 3 

— 3 r 

• oj cr 
O IT o 



to a 
) < c 



>• a 

a: t~ 

UJ 

Q O 
- f J 
>, ^ 
* o 
h- r-j 
21 • 
CC h~ 
Cu O 



X o 
— o 



CD - 
-N h- ( 



< O . 



II 



>- 
r- V 



Li. , 

>- • I 

I I 
l~ O ■ 

to I— - 
. ^ •<!- 
I C -J 3 < ( 
- «-5 < >" c: I 

II to 

■ n cr 

■ — . <x 



o o 

■ k- e 



h- 2 L~ 2 2 I! II 2” 

U. 332^ 2:30 a: >-3 •~<»j^| 

c o u: uj o uJ q: II I— ui Qc ri >*- < ll ‘ 

OQcoc: 3 Cf os: 2 ri!<::oC)>-o*“'i 



V cc 
UJ I- 
X ^ 

LL U_ 



CC! O 
O II 
II rj 

2 2 

3 3 
a: O' 
o o 



<T 1 ; *-« 
c: 3 
II <- O 



< 1-0 
a: 21 O 



< 

QC 

Q 
21 
* < 



< II rj 

a: -n~~ 

II < < 
cvj >"• a: 
I — oc 
< 1 — 11 . 
ri; ^ »-H 



CO 



O' 

<N 



O' 



368 



CRUM IS BRACKETED BY CRUMl AND CRUM2 WITH RATI AMO RAT2 DIFM0D6R 
K£Y = 1 DIFM0C6<^ 
CRUM3=(CRUM1+CRUM2)/2. DIFM007C 
CRUM=CRUM3 DIF^OOTl 
GO TO 10 DIFM0072 



f"' ■; 





f0<t-ir\or*-xo'0— rvjrovt-ir. vnr-oor*'0-^rjro 
r-- - • r- , - - i - vi. .r: c>. _ a cxy w <r o o O' O' o O' cr- O' o o o o 

':5r-r'/->'-''-)0'oooo'^''-ooco'**'~'00oo -no^o— * 
O n C ^OO^jOOOO'jOOOOOOOOOOOOOOOOO 

X5'^2:5'5:^x2-5^^s:5’^5;5.5.2:3-s:2:>_2:^2;2;5:5;2:3!:2:5- 
U.LLu.LLLLU-U.U_U_U-LULLU.LLLLLLU.U.U-LLLLU,LLLL11.LLLLU,U-U_LL 

ODCQOQCQQOQOOQOOQQOQQOOOOCQOOQQ 



CM 



O 

»- 

o 



Q 

UJ 

»- 

< 



'T 

O 



< 

Q1 



u 

UJ 

oc 



I/) 

o 

r 

UJ ZD 
X a: 
h- U 



>• 

X 

r-4 

o 



ro 


n 














CO 












LL 


Q 




















-i 




pH 




H- 


s. 














s: 












t_J 


UJ 




















< 




W 




<X 


D 














X 














>— 




















1—4 




LL 


• 


cc 


CC 














Oi 












2 


< 




















oc 




>- 


o 


• 


o 














o 












O 


-j 




r— 4 
















h- 




• 


»-4 


CC 






























X 




2 




















•> 


LL 


O 


o 














Q 












1- 


o 




X 
















LU 




X 


► 


• 
















2 












o 


X 




QC 
















O 


► 


f-4 


• 


• 


< 














<I 












UJ 


<t 




O 


















»-H 




II 


o 




























CC 


o 




1 
















dC 


n 


•4‘ 




• 


<SI 














t— 1 












»— 4 






la. 
















UJ 


»-H 


• 


•4- 


h- 


X 














X 












Q 


>• 




X 
















OC 




O 






X 














X 














-J 




CC 
















2 




— 1 


LL 


• 


q: 














a: 












;u 


CO 




UJ 




2 












X 


P-H 


u. 


>• 


CM 


o 














o 












~ 


X 








3 












2 




► 


~ 


f— 




• 














• 










H- 


X 




to 




CC 














LL 


• 


► 


< 


>• 


CM 












>- CM 
















CD 




O 












UJ 


> 


It 


X 


cv: 


ca 


V. 












CO 












2 


> 




< 




-}*• 












> 






—4 


• 


















A 










t— 4 


UJ 








2 


















» 


zs 


o 














Q 


fo 












ci: 




.1^ 




O 












to 


H- 




4- 




UJ 


?: 












UJ 


s: 










cv: 


D. 




—4 




t—i 












to 




h- 


• 


< 


>— 


X 












h- 


X 










UJ 






X 




00 












UJ 


< to 


O 


• 


UJ 


CC 












UJ 


CC 










X 


UJ 




X 




•K- 












o 




< 


pH 


• 




o 














O 










h- 


X 




a: 




r>< 












X 


> 


X 


LL 


o 


o 


4- 












o 


4- 










cn 


1- 




o 




» 










4-^ 


UJ 


—* 


> 


•> 


• 


< 


rj 


CM 


ro 








<: 




fO 








X 






1 




o 










nJ- 


» 


CO 


• 


» 


}— 


o: 


2" 


s; 




21 






cxr 


21 


zz 


2* 






u. 


co 




2 


3 


+ 


2 








o 


- 


o 


•> 


II 




CC 


X 


X 




X 


ra 




CD 


X 


X 


X 


m 






X 


•—4 


3 


X 


2 


X 








pH 


X 


(-4 


X 




• 




or 


c: 


c: 


CSl 


H- 


O 




GC 


or. 


CC 


h- 


o 


to 


'2Z. 


»— 


CC 




3 




O 




>— 4 




I--I 


» 




rn 


ro 


o 


o 


o o < 




CO o o 


o 


< 


pH 


W-4 


>— • 




o 


o or t«) 


—4 




.-4 


sD 




MD 


*— 




h— 


t— ) 




II 


II 


II 


o:: 




»— 4 




II 


II 


or 






X 


CC 


•w 


It 


O 


II 










l~ 


w 


1— 


LL 


<r 




II 


»— 1 


rj 


ra 


n 


c 




II 


C'J 


ro 


It 


o 


2T 




II 


II 


4 


II 


rj 


c 




o 


iij < 


UJ 


< 


>- 


a: 


r 


2" 


r. 


2 


S'. 


rj 


1— 




51 


2 


2L 


CM 


h- 


X 


2 


OJ 


3 


2 


2 


2. 


1 — 




H- 


i~ 


2 


f" 


SI 


» 




X 


3 


X 


X 


X 1- 




X 


X 


X 


X 


»- 




d: 


3 


t— 


UTv 


X 


3 


X 




p-t 




*— • 


oc 


►— t 


QC 


» 


u_ 


or 


CC 


ct: 


CC 


ct. 


<T 


O a- 


OL 


o: 


C< 


<L 


C J O 


cC 


c 


H-4 


cc 


ct: 


CC 


o 


II 


O 


rr. 


o 


cc 


C. ' 


X 


*-* 


o o 


o 


o 


o 


a: 


CJ o 


o o o 


CC 


O 




o 


cc 


CO 


o 


o 


o 


o 


2 




2 


U_ 


3 


u_ 


r— 4 



fo 

(M 



O 

(M 



00 -J- 
O 



n 

o 



o 



o 



o o 



369 



11 IF{M.E0.0)Gu to 13 DIFM0I04 

DEN=0. DIFM0105 

DO 1=2, A 0IFM0106 

14 UEN=DEN+0.5«(YI ( I ) ^-YF( I ) )/DC0E( I ) 0IFMQ107 

D I F M I X= TME A N»C R UM/ D RUM D I F MO 1 03 



cr o <M 

o ^ ^ 

—i 

o o o o 

2 : 5: s: 2 L 

LL U. Li. LL 
Q C5 Q a 



>- 

ir\ 



o 




^ 7Z o' 
(N Z3 



ID I— o 

n lu z 

Q >- a: !D 

o m ro 

m t\i — I 



370 



OOOOCDOOOO--*-^— 

o o o o c'> o r' o o o o o o o r' ■■:) o '3 o 
OOOOOOOOOOOOO ooooooooo 

to<y)ooi/>oooouocoooor»cot/)i>ovT«/)c/)</)OOi/)oo</3i/) 

xxxxxxxxxxxxxxxxx—xxxx 

a:c^<x.cr. occ3^a:<:3:ccciicCQla:cLc/Lci:ccc£.C!icccrcc 



m 2: 
O O 



UJ o 

o 2 

X 
to -5 
X 
Q O 
X u o 
< o 

X z: CL 
— X 
h- 

X Q 2: 

0 LU < 
to CJC 

QC X O 

I o 

01 QC 
X to CL 
h- ^ CQ 

O X 



2 : X O 





a 


a 


< 






























>* 


t— « 


UJ 




21 










UJ 


















q: 


h- 




0 


X 








C\J 


a 


















UJ 


< 


-j 


<I 


QC 










0 


















0 




< 


Ql 


0 








0 


U- 


















•> 


>— < 


*— 4 




— ’X 


— > 


























>- 


2: 


h* 


UJ 




a: 








0 


















•• 


DC 


;z 


2: 


w to 


Cl 






0 




















< 


UJ 


UJ 


►— < 


> \ 


2: 






C 


*-• 


















H- 


h- 


DC 


i— 


or -- 


UJ 






— 


•> 


















LU 


UJ 


uj 


X 


UJ "T 


h- 






vO 


DC 


















»NI 


X 


U_ 


0 


0 — 








0 


CL 
















2: 


w 




u. 


Cu 


• UJ 


< 






1 


















23 


to 


CiC 




cc 


-- 0 


K- 


CL' 




UJ 


LJ 
















to 


X 


0 


X 


X 


vj- 0 


UJ 


CL 




• 


K- 








UJ 




2: 




« 


DC 


u. 




to 


— 0 


NJ 


X 




nj 










0 




X 




i_ 






Cl. 




>- V.. 




LU 




• 


to 








0 








X 


UJ 


UJ 


UJ 


0 


in 


< 




sT h- 


X 




• 




u 








rsl 


21 


2 : 


0 


t— 1 


s to 


1- 






-J 


LL 




0 




»—• 


< 


< 




1 


*— • 


t—l 


c: 


U_ 


0 'V 


LU 




CM 


• 


U. 




II 




a 


+ 


II 


lU 


II 


1- 


V- 


C 


t^4 




M 


X 


II 




»-* 


{<-1 


— * 


«-u 


'■v 


T 




X 






X 




1— 


to X 


. h- 






1 — 1 


0 










X 




X 




n 


0 


h- 


2 C 


X 0 


0 


0 




w 




0 


w 


C 


»— « 


to 




1— < 


•— 


DC 


DC 


<0 


Ul 


UJ 2" 


II -J 


II 




> 




I— 


>- 


K- 




II 


>* 


h- 


>- 


Cj 


CC 


CL 


>— < 


2 2 : 


2- X 


2 : 






-J 




DC 




> 


5: 


DC 


X 


CC 


X 


X 


•— < 


0 


*— U 


X <r 


X 


a u. 




a 


LU U 


II 


X 


UJ 0 


LJ 


00 'O 


U- 


to 


0 0 <0 0 


M 


<r 




0 


0 


Q 


0 


< 


to 


0 


u 


Q 



Q 
I 2 



371 



sor^coo'O 
O O o o cj o o -I 

O O o O r' O O 'j o 

O O o o o o o o o 

Q.Q.a.CLQ.C-a.a.aua. 

K-h- 

ooooaaoooo 



I 

CD 

O 

to 



o 

LL 

K- 

2 

LU 

O 

lO 



X 

X H- 

o: *-t 

D. 3: 

2. 2 

»-• o 

C 2 

^ h- 

* O 

U- 2: 

-1X0 
X ”> o 
-H Cl iTk 

► OX ^ 



>- 0 




H- 












u 2: 




sr 












LD ^ < 




CL 


t— ( 










Q ^ CC 




CL 












* CD 






3 










>- Q 0 






H* 










•■ UJ Of 




sT 












< to CL 




— 


0 










H- 0 CC 




> 


0 










LJ ZD 




cL 












Nsl UU CO 




UJ 


O' 










z. 




Q 


O' 










C- tJ 




» 


O' 










K— ^ CD 


w 




O' 










3 X < 


u_ 


xT 


• 










0 0 ic 


>- 




0 










0: CD 


^ >• 


• 










LU GD ^ 


0 




1 — 


> 3 - 


— » 






X 3 CL 


to 


2 * 


3 


» 


t— 1 






•-■* CO 


V. 


U 


• 


3 


•-• 






V- LiJ 






< 


It 


>- 






3 (- Z- 


to 


»— 


»— « 


II 






0 3 -■• 


0 




L! i 






CL 




c' a. y- 


2: 


L J 


rvi 


CM 


»— * 


3 




cc- ►- 3 


X 


2 . 








h- 


0 


3 3 i- J 


CJ 


1 — • 


u_ 


0 


LL 


L!J 


:2 


CO a CL 


u 


3 


►-I 


Q >“ 


CL 


UJ 



rvj ^ 



372 






OC. 

00 ’^'^'' 0 ''''TOOOOO 

OOU Ow JOOOOOOO 

OJ LU LJ LU L'J tU UJ UJ LU ai U.J UJ OJ 

fS,' fVj NsJ fNj INJ IVj NJ f«vj rvl (s^ ;v^ |s^ 

h-J— >— 



UL 

O 



UJ 

K- l:j 

•* 

< — 
»— X 
UJ a: 
rvl UJ 
I— 
< UJ 
H- O 
UJ 

NJ CD 

y- h- 



3 q: 2 T 
^ U. UJ o 
:> >•-. 
DCC.<>— 

2 < -j < a: 
z: U.J 

j ^ ^ 

r s: a: ^ < 

: < < o: -j 
r —i o UJ 
j 2 :k->- 
: Q 3 UJ Gi 

■ 2 : «n o < 

< CD Q 
J UJ 2 

: I- s: X z) 

• 21 3 a 

UJ H- SQ 
: -I X ^ 

* 3 UJ i~< UJ 

C3 2 : X 

» cs: a t/J h- 
: z> 2: X 
' or Gc 

UJ o 

GC X UJ U_ 

CJ h- X 
I UL *- I- 
I— z- 
to X UJ 
UJ O 

-J UJ d: o 

— < _J CD — « 

LU •- X LL 

O U_ to O. 
cx: O lu 
Q- a: X o Lu 

Cl. h- o a: 

Q * 

UJ >- 3 C 2 t~ 
5; I- OX. 
X »-H ^ 

to o X 00 h- ( 

a *-> ZD * ^ 

< -I h- u_ 

<_J UJ u _J c 

U-i > X ^ X < 

X X Q cc - 

H- lU X f— 



O 

•K- 



•» 

■»■ 

< 



biC 

—I 

X 



-J 

23 



+ 



-J 

ID 



UJ Ul X CD <Z OJ 

X ^ o < to 

^ ^ a' V. 

H- k- X I— 2 UJ O CD f\J CD 
*^>2'*k- J— 

O n a: _j < ^ j 

OC CC L'j c c_j 3 - 
crcG>-xajijj>: 
2DX<OUOXCJXi.UO 
t0t0_jUJXk-UD*-«»--O 



I II O 
C. k- 



n g: 



G- X 
X k- C_) 
iU LU :z 
i~ cs: UJ 

rvj 



O O O o UJ 



373 





fVJ 


m 




lA 




r- 


cn 


rT' 


O 


F— 4 


rvj 






c 


C.: 










o 


o 




I— • 


r-4 


-•j 






o 


c- 














"'1 


o 


o 




C" 






o 


3 


o 


o 




o 


o 


O 


o 


o 


o 


o 


o 


u_ 


u. 


U, 


U- 


UL 




LL 


LL. 


LL 


LL 


LL 


LL 


LL 


IL 


u. 


u_ 


u_ 


UL 


UL 


U. 


LL 


UL 


LL 


IL 


LL 


LL 


LL 


a. 






























Q 


D 


O 


c 


n 


Q 


Q Q 


Q 


O 


Q 


Q 


D C 





3 




























O 




























3 




























LU 


Q 


























CD 


21 




























< 




oo 






















LU 






Q 






















X 


DC 




H-l 




























3 
























O 




O 






















a: 


LU 




t— • 






















o 


Q 




3 






















LL 






























Z 




O 






















H- 




Qt^ 


21 






















2 




X 


< 






















UU 


LU 


























*-« 


Of 


h- 


00 






















o 


3 


IL 


UU 


















c: 




t-H 


h- 




oo 


















<r 




X 


< 


or 


< 


















k- 




LL 


a: 


00 


o 


















OO 




LU 


UJ 






















k- 




O 


Q_ 


z 


LL 






















o 


5. 




Q 


















3 






LU 






















< 






k- 


LL 


00 


















CD 




o 




LL 


3 


















3 




t-4 


U- 


UJ 


►— < 


















Z 




OO 


LJ 


o 


1- 














—1 




o 


— « 


3 




o 


00 




z 




z 






o 




«■ 


UJ 


LL 


z 




lU 




UJ 




LU 










1— 


o 


LL 


o 


z 


CL 




O 


z 


O 






J— 




UJ 


o 


•— » 




o 


O 




c 


lU 


o 




z 


oo 




k- 


IL 




1— 




CL 




.x 


o 


QC 




LU 


z 




a 






o 


OO 


CL 


Z 3 > 


k- 


z o 


o 






O 


UJ 




ZD 




13 


> 


X 


1— » 


3 


3 


o 






F 


X 


3 


LL 


lU 


o 


X 


o 


Z 


CD 


OC 






LO 


X 


h- 


LL 


LL 


X 


o 








>• 


K 


— 




• 


t-H 






t 


\- 




Q 


3 


Q 


X 


>— « 


o 






X 


LU 


< 


Q 




H- 


z 


z 


Z 


o 


Z 


w 




* 


• 


z 




1 


» 




< 


< 


< 












Ol 




OO 


< 


Q 


Z 








3 


Q 


oo 




a 


SI 


s: 


< 


•-« 


ro 






a: 


CC 


z 


Z 


a. 




z 


UU 


o: 




oo 


3 


3 


o 


o 


o 


< 


< 


LU 




UU 


I— 


UJ 


00 


CL 


3 




Q. 


CL 


CL 






•X 


X k- 


w 




LU 




CL 


< 


< 




< 


z 


z 


O' 


I— 1 




lO 


UJ 


C< 


z 


IJ 




> 


> 


> 


!U 


UJ 


00 


z 




3 


n 


3 


H-t 


X 


Z 








CD 


CD 


'N. 


w 


X 


LL 




»- 




OO 


13 


o: 


c: 


q: 


CJ 


Cj 


k~ 


2^ 


t— « 


LL 




X 






e 


Ul 


LU 


UJ 


CL 


CL 


CT 


OO 


X 


►— t 


o 


t— t 


< 


CD 


> 


k- 


k- 


k- 


O 


3 


k- 


CL 


.w> 


CJ 


h* 


z 


h- 


X 


X 


< 


<1 


<x 


> 


>- 


C. 


UJ 


k- 








O 




ro 


z 






X 


X 


V. 


V. 


00 


LU 


LU 


oo 


h- 




1 


1 


r 


1 


1 


1 


vj- 


Q. 


z 


21 


Z 


< 




Q 


f— I 


AJ 


ro 


>t 


in 


•£> 


oo 


Z 


o 






CD 


'.JJ 


















LU O 


K 


V- 




CiZ 


Ul 


LJ 


LU UJ 


LU 


LU 


UJ 




k- 


II 


3 


3 


O 


3 


CL 


or 




CX- 


or 


CL 


fL 


X 


II 


L'J 


O 


o 


UJ 


oo 




X 


=) 


ZD 


X 


3 


X 


o 


CL 


CD 


dl 


O'. 


H- 


oo 


• 


k- 




K 


k- 


K- 


k- 


z 


«rr. 


CJ 


cc 


CD 


UO 


lU 


LL 


X 


X 


X 


X 


X 


X 


:?■ 


J— 


a 


3 


3 


»-4 


cz 


UJ 


1—1 






1—1 


t-H 


1— • 


» j 


oo 


1— 1 


00 


oo 


-J 


Cl 


QC 


z 










z 


CD 


k- 


3 




o 


o 


o 


(3 


C 

C 

C 


o o o 









374 



p 





OOOOOOOOO*^^—'—*—*'^-*^ 

O O O O O O ^ CJ o O o o '5 ---> O r' O ^ 

o o o o o o o o o o o o o o .j o ^ j o o c:) o o 

ooowocroooocooooooooooooo 

UJ UJ UJ tu iiJ lu UJ LU U.J LU UJ LU aj UJ ‘IJ LU UJ UL' OJ lU UU UJ LU LU 
3C5:s:r2Ls:5-s:s:2:2.5:5^2:5:s;5;i:s:::?i5: sTsis 
oooooooaauov-iooacjooo aouau 







•sT 


rO 








CO 










«d- 


in 




< 


* 


ro 


o 








o 


CM 




to 




CO 


CM 




< 3 




• 


• 




t— • 


K- 1 


o 


o 




•> 




w •— 1 


w 




O CD 


CD 


•«■ o 


■»■ 




3 


3 


1 






CD to 


to 


a: UJ 


OC CM 


CM 


3 




< in 


< O 


oc: • 


to o 


o 


K- in 


1- 1 


< o 


Qi 


OC 


to »D 


l/^ UJ 


h- 


< UJ 


UJ 


1 — vO 


1- in 


to u. 


O M 


M 




*- ro 


H ► 


UJ 




o • 


O CO 


M m 


X CD 


CO 


a o 


tJ 00 


O II 



o 


3 










■Z2 






_J 


w 




-J 






O 


Oi 


•> 


to 










to 








■» 




< 


nO 




f-J 


< 


-J 


















1 


— 




1 


• 




•* 


h- 


< 


z 










7* 






<3 


QD 




C'J 


o 




MD 


to 


q: 


o 










O 






r—t 


< 




O 






*— 


1— 


o 


-J 










_J 








1- 




CD 


* 




ID 


» 


UJ 


►— t 


a 














<— 4 


to 




^D 






1- 


Q 


»- 


to 


CM 


CM CM 


CM 


to 






O' 


>- 




CO 


Qt 




•>-4 


<I 




Ol 


X 


T 


o 


z: 


Q. 






'J- 








< 




CL 


CJ5 


1— • 


ID 










UJ 






• 


o 




• 


H- 




3 


iD 




\ 










w 






o 


a 




o 


to 




— » 


51 


Z" 


H* 


00 


O 




CM 


w 




— 


— 


3 






K 




O 


O 


a 




ro 


<t 


O m 


H- 




—> 


a- 


< 




■> 


w 




CO 




*— « 




• 


• 


• 


• 


ci: 




t—t 


— • 


1 






O 




• 


LU 


to 


It 


C 


r- 


CM 00 O 






cc 


.—4 


■— * 


cc 


o 




O 


o 


H- 1 


QC 


in 


o 


O' 


CM 


to 




CO 


<5 


o 




<c 


3 




• 




_J 


< 


't 


—4 




r-^ 


II 




3 


1- 


1 


— *• 




< 




1- 


ID 


-J 


K 


f-i 










— • 


to 


to 


UJ 




to 


1 




_J 


O 


o 


to 


II 








\ 


>✓ 




H- 


m 




1— 


r— 4 


— 


• 


z: 


u 


1- 


— 








— 


v» 


O 




CM 


CM 




O 


CD 


<X' 


< 



UJ UJ 
^ H 
a: »- UJ 
< X 
J- UJ 3 K 

►— *-4 Of: <f 

— o < H- 



— OC CD O 

*-• ~5 UJ O sO I 

M ^ >t- UJ 

CC 02 h- < -J- vO 

X 3 CO I • 

t>'.> l/D 3 n — ‘ o 'O 

to 3 ’r> — in 

O o -* fNj ^- 

a: a: z: o — h~ 



o < Qi 

I K 

LU to LU 



-i in 
<r o ■— I I — X 

I in O' • h- 

^ m (T> 

o in m o UJ 

^ ;n r\j *0 

O • ro • ^ 



Q 


H 


00 


Of 


Cl 


Cj 


LJ 


Cj 


O 


vO 


Du 


• 




O' 


o 


• 


O 


to 








to 


z* 




UJ 


rsj 


M 


D 


• 


cn 


< 


O 




fO 


*-» 


O 


O 


h- 






o n 


1- 


o o 


IM 








<M 


• 


1— 


■if’ 




• 


if 


if 




3 






ID h- 




o UJ 




CD 


CD 


to 


• 


o 


to 






o 






• 


O 






7 


lu 




o 


CT 


3 




Cl 


►— 




K— 


Cf 






u; 


Dl 


h- 


» 






O ID 


a 






Z2 


to 


to 


UJ 


O 


a. 


w 


c 




a. 


< 


< 


o 








2T 




< 


X 


to 






>— 


• 


X 


O 


h- 




X 


K 


1— 


• 


X 






Z — • 


z 


?■ 


*— • 




z 






CC 


LJ 


o 


to 




L'J 


to 


tri 




rH 






O h- 


o 


rvj 






o 


3 K- 


<' 


II 


3 


h- 


rj 


II 


1- 


h- 


< 


— 






•-. D 




1— 


c. 


a 


D 


D 


II 


1— 


Q 


< 






o 


•-* 




h- 


h- 


X 




I-- c 


1— 


—i 


X 


3 


K-4 


t— 1 


d 


to 


cT 


+ 


O 


O 




CD5 


o to 


< 


Cf 




O cr 


o 


U 


UJ 


*— I 


to 


to 


< 


\— 


o 


*— 4 


o 


1— 


o 


CJ 


C-" 


H- 




3 




z: cc 


if 


CC 


h- 


to 


Q- 


cu 


1-^ 




UJ 


O 


-J 




ID 


-J 


D 


w 


Crl 


►— 


o 


3 3 


3 


II 


II 


a 


ijJ 


UJ 


to 


u 


S: 


1 


<T 


u 


li 


< 


< 


LU 


Q 


UJ 


z 


lU to 


LU 


i«f 


h~ 


ID 






1“ 


•— « 


c 


ID 


+ 


CJ) 


a 


1 


1 


u- t 


LU 


Of 


LU 
























rj 








CM 


CM 


O 







OOOOUOOOOUO 



375 



^ f\J 


ro 






o o 


o 


o 


o 


o o 


o 


o 


o 


o o 


o 


O o 


X X 


X 


X 


X 


o o 


o 


o c- 


o o 


o 


u 


o 


Q Q 


o 


o 


o 



03 <7' 

o o o o 

0-500 

o o o o 

UJ LU UJ uu 

C) o o o 
o o o u 
c o Q Q 



cc 

o 



LU 



o 

a. 

LL 

UJ LU 
a UJ 
o of 
o 

2 UJ 

a Q 

uo z: 

z> 

u. 

u- Z L/l 

^ < o 

O XI U_ 

5: u. 

UJ h- 

o o 

< UJ 

QC Ct UJ 
UJ !0 Z 

> t- ^ 

< < I- 
Ci 3 

XI OJ o 
X a. ct: 

♦- X CO 
UJ 3 
UJ 00 

— 7^ 

X — < 2T 

i: 

X Ql H- 
UJ < o 
> h- UJ 
<I UJ OO — ' 
UJ 3 U! U. 

c: oo 

o 3 < O 

o K- O UJ 
C- 

Uj UJ X oo 

2X0 

►-t to ' 

I— h- UJ XI 
X 3 o: q: ■ 

o n 3 X 

a: a' I- »- 

cc cc X X 

0 3-^^ 

Lo to s: s" 



fXI 

o 
>t o 
^ u. 

UJ *-< 

n Q 

o • 

Q X 
\ *-• 
ir» 51 
to » 

X 7? 

X <i UJ 
< UJ O 

XI IT X) 
X l~ X 

X 03 a 
o 3 II 
oo X ^ 



X o X z: 

3 -w c: 
X _J UJ 3 
X o I- ( 
o < 3 
O O Q 



•JJ X 
CSC X 



O U5 O 



376 



0 0 00 0 0000--«'-'-^.-i 
0000^^00000000 
OOOOOOOOOOOOC 3 
OOOQOOOOacQQQ 
i.5i^s:5:5:2;5^5:5:2:5: 

(/>00t00000(/^t/^o0(/^00</>0000 



I O 

•-• z 

»- 

_J t /> 
O O 
T. 

z 

< UJ 

o ( 

LL O I 

o O ' : 



1 — < 


Q 


a: 
















o 


Z! 


< 


















< 


c 
















UL 


• 


z 


Nt 














U. 


2 




■w 














-J 


LU O 


LU 














o 


o 


c: 


0 














o 


> 




0 
















X 


LU 


Q 














z: 


o 


X 


X 














o 


»- 


H- 


IP» 
















z: 




00 














v/) 


UJ 


oc 


X 














z> 


o o 
















u_ 


o 


U- 


< 














LU 


q: 




LU 














•— < 


Q 


LU 


X 














o 


> 


iX 


J— ' 
















X 


O 


\ 














X uJ 




h— 


fO 














-H X 


z: 


< 


oO 














s: K 


< 


cC 


v» 














u_ 


LU 


iU 


lU 














►-H LU 


h- 


Q. 


X 














a f- 


oo 


5 C 


» 














• < 




LU 


f- 








X 






_i 


X 


H 


X 






»— t 


OJ 






>• o 


o 




t— » 








Q 






o 




-T* 


h- 






LU 


\ 






U 1 


UJ 


< 








n 


A 






< 




UJ 


X 






0 








o o 


X 


X 








0 








2 " 


K- 




0 














-- o 


X 


cz 


0 






•>-« •-« 


1 — « 






00 1 — 


>— 1 


UJ 


h- 


t— • 




w t — 4 


> 








X 


Z! 




>- 




> 


1 






LU U J 




*— < 


fVJ 






<i' < 


• 






?! :z 


1 — 


s: 


00 


2 * 




► LU >- 


0^ 






►— < 


z 


X 


\ 


0 




(^J a + 








1 — 


Ul 


UJ 




•— * 




no?: 


II 






o r* 


” 


H- 


2 ! 


00 


• 


0 'JJ X 


Z 




a o o 


LU 


<— i 


2 ! 


0 


c 


K - 4 


X 




a: O' 


C- 


^■5 


X 


UJ 


II 


-J II 


X 


0 




cr cr 


?■ 


LL' 


X 


X 


z: 


-J z: 


■X 


H 


0 


o o 


o 


U_ 


a 




UJ 


0 < UJ 


1 -^ 


LU 


Z 


V/) OO o 


0 , 


0 


c 


0 


Q 0 Q 


Q 


0 : 


U' 



377 



'j0h-’Q0a'O»~i 

0 O O O O _ O O ^ -x 

ooooooooooo 

ooooooooooo 

01 or, c^: o' cc O', a: cc ex: <x 

<<<<<<<<<<< 
cQcDcca^crcDcCcocccQac 



< 2 
t : lu 
^ or 

LU <l LU 
X > > 
H- *-^ < 
3 -J 
LU C? 

X oi >• 
oC 
Q < 

e LU Q 
►H 5; 2: 
Z) o 
tu L/) O 
a: 00 CO 
:z < 

5 : 

< i> 
01 O h- 
iU 2 
Q- h- lU 
2C Z? 5: 
uj cC O 
^ 5 : 
or 



LU ( 



• UJ 






I — 5: 



tu . 
2 : 



O 00 X 

< 

QC Q < 

LU :z UJ 
> - 
< u: 

3 2 V. 

’•3 H- a 
X < »-» 00 

h- CH J_ V. 

UJ X UJ 

lu a. CO 01 
2 ^ • 
►-^LUalH- 
X K 1“ 2 . 

CC 00 

LU UJ O 

»- X O - h- 

■ lu ^ 

O ► _J o 
C. »- 3 O 
: O UJ *— cC 

• >- >* o • 

c O V. o 

I rj ^ , 

UJ 00 • 

> 'V t- 

O 

LU 2 • 

X 3 UJ 
' X CL' 

' 2 

J O O U_ 

: o 



-j 

3 

CO 

K 

! 

Y- 

2 



3 

CO 



1 

H- 

2 



■ •- > 

c: 

■ 3 <r 

' a o 



3 3 

CO cr 

oj K- 

II II 2 

2020 : 

< I- < 3 
UJ UJ V~ 
2 O 2 LU 
I- O H- O' 



n 

2 

UJ 



u o o 



378 



r— 4 






v^ 


in 


>C 


n- 


CO 


CT' 


O -1 


CM 


ri 




in 


vO 




CO 


O' 


o 












'•'5 


■” 


Cl 


—4 —J 


— 1 


•— < 




—j 




— 1 






o 




■D 


O 


C'5 


o 




o 


O 


o o 


o 






o 


o 




o 


o 


o 










'' 








^ '— 


ri 


r- 


- 






O 




o 


h- 


h- 


h- 


h- 


h- 


»- 


h- 


J- 


*— 


1- h~ 


h- 


»— 


t— 


K 


►— 


t— 


h- 


1- 


r? 


3 


13 


13 


3 


— s 


ID 


3 


Z3 


Z> =3 






~i 


Z3 


13 


=3 


3 


3 


a c' 


CD 


O 


O 


a 


Cl 


O 


O 


n o 


CD 


O 


o 


o o 


O 


O 


a 


=5 3 


w 


ID 


3 


^5 


Z) 


3 


z> 


D =3 


=3 




Z3 


Z3 D 


3 


3 


3 











cr 




































3 




































X 




































X 














•• 




























cr 








X 














h- 








1— 


to 




3 








►-4 














2Z 








X 


— 




1— 








o 














UJ 










J— 




3 


X 






•• 














•— • 






x 


UJ 


3 




X 


3 






K- 














o 






4—4 


L- 


3 




< 


4—4 






X 














1—4 


X 






< 


to 




•— 1 


U 






o 














LL 


3 




o 


to 


Ul 




Q 


4— 4 






Q 














UL 






X 


X 


X 






X 






V. 














LU 




lU 


' — 4 


3 


X 


H- 


CC 


X 






'J- 














3 


2C 


X 


3 


Q 




< 


3 


3 




















O 




h- 


O 


23 


X 


UJ 


H- 


o 






to 
















cr 




3 


O 


o 


X 


X 


u 






V. 














QC 




X 


X 


U 






a 








X 








■— 






LLJ 


< 


UJ 






o 


J— 




X 






3 








X 






U- 




UJ 


J— 


LU 


3 


X 


23 


3 






4—1 








3 






3 CO 


2T 


3 


2Z 


32 


to 


3 


O 


4—4 






X 








4—4 






cr ^ 


4—4 


>— 


< 


L— 


< 


3 




X 






u 








X 






> < 




Ul 


3 




CO 


<1 


Q 








X 








o 






O QC 


O 


cr 


'1 


to 




> 


3 


1” 






•> 








X 






3 »~ 


71 




a 


UJ 






to 


23 






o 








\ 






» 


1—4 


to 


o 


to 


23 


X 


< 


< 






3 








• 








CiC 


UJ 




W--4 




c? 


CO 


3 






3 








4—4 






<I <. 


3 


4-4 


bC 


QC 


X 


3 




O 






<I 














CL UJ 


U 


3 


3 


X 






3 


o 






2 








X 






Q X 


3 


a 


22 


2* 


3 


X 


3 


o 






H 








3 






» 


a 


cr 


CC 


O 


13 


<I 










► 






a 


3 






J 1 




< 




o 


OC 


•• 


3S 


< 


X 




3 






cr 


<3. 






3 3 


oo 




3 




UJ 


Q 






o 




CJ 






X 








3 < 


4—4 


»- 


X 


J— 


CD 


X 


UJ 


c 


4—4 




o 














O or. 




X 


►- 


X 


CD 


o 


CO 


X 


K- 




u 






J— 


• 






O UJ 




3 




■u 


< 


o 


X 


<I 


<1 




CO 






Q 


—4 






► > 


o 


4—4 


3 


4—4 


J— 


X 


H 


•> 


3 




1— 






•> 


+ 






X a 


4—4 


O 


X 


3 


to 


» 




3 X' 




\ 






K— 


o 






3 


f— 


4—4 


< 


4—4 




X 


IIj 


to 


CL 




—4 






X 


tO 






3 3 


< 


X 




X 


< 


UJ 


X 


X X 




r— 4 






o 


X 






< X 


CO 


X 


3 


X 




X 


1- 




O 




to 






o 


\ 






j; h- 


X 


13 


O 


3 


X 


o 




K O 










•. 


K 






•• 


UJ 


3 


<3 


O 


4—4 




cic: 


X 




o: 


3 






o 


< 






»- LU 


3 


O 


X 


O 




>• 


X 


3 to 




q: 






3 


cr 






C 2? 


:z 




X 




lU 


cr 


X 


4-4 


- 


o 


•> 






3 


o 






» 4—4 


o 


CO 


3 


3 


CQ 






o 




3 


J— 






< 


+ 






72 X 


u 


4—4 


H- 


3 


X 


X 


J— 




< 


o 


X 






3 


X 






3 a: 




X 


X 


< 


1— 


3 


X 


U- 


Q 




4—4 






V- 


3 






CC UJ 


X 


»— 


4—4 


X 




4—4 


3 


X < 


J— 


h- 








D 






21 H- 


o 


1 




4.U 


< 


X 


4—4 


3 O 


X 










O 






fU 


»—< 


1 


(r 


> 




1—4 


u 


Cl X 




5T 


3 




X o 






h- Q 


IT 


to 


O 


o 


OL 


O 


»— 4 


o 




O 3 


J-' 




4—4 








3 


3. 


UJ 


X 




23 


ri 


X 




ZT 


to 


3 


X 




h- 


k- 






O O 




cr 


< 


3 


X 


X 


X 


UJ o 




CO 


3 






< 






3 L- 


21 




> 


X 






UJ 


3 




CL 


f— 


Q 


X 


Q 


a: 








O 


H- 


1 


K- 


J~ 


tl 


O 


< 


o 


X 




» 


4—4 


X 


CJ 






U.1 X' 






3 


1 


X 


< 


o 


u 


3 


\ 


<\i 


3 


O X 


»< 








3 


Q 


L- 


1 


3 






lO to 


3 


to 


3 




CJ 








4—4 4—4 


CC 


U J 


<r 


3 


4—4 


to 


cr 






1- 


V. 


> 


t— 


X 


• 






J-- ^ . 




or 


to 


CO 


O 


1—4 


UJ 


< CO 


cc 




h- 


X 


II 


—4 






3 3 


1— 


u^ 


X 


X 


t~H 


U' 


X 




«, 


1 


23 


< 


n X 


M 


X 




Ci O 




Cl 


3 


L-- 


X 


>- 


to 


ZT 


X 


to o 




a 


3 


3 


cr 




ec cc 


<1 


o 


O 




X 


3 


X 


4-j 


3 


1— 


2" 


•> 


II 


4—4 


X 


X 




CO m 




< 


X 


3 


UJ 


< 


c 


-J 


3 


4—4 


X 


O 


X 


X 


> 


k- 


Q 


3 3 


X 


\- 


o 


X 


o 




oc 


< 


3 


X 


a 


to 


<r o 


a 


UJ 


X 


CO to 


o 


co 


o 


J— 


o 


< 


J— 




O 


3 


o 


3 


rvj 


X 


X 


cr 


UJ 






































o 


o 


u 


o 


o 


O 


o 


o 


c 

c 

c 

















379 




i 





rvj 


m 


nJ- 


in 


vC 




CO 


O' 


O * 


nj 


ro 




in 


n 




CO 


o 


O 


o 


o 


o 


c: 


c 


o 


o 


o 


r— 1 


r-H 




,-4 


•— 1 




r-A 




r-< 


r-H 


o o 


o 


o 


ri 


o 


6 


o 


o 


o 


o 


o 


o 


o 


C" 




'> 




'3 


o 


o 


o 


o 


o 


o 


Q 


o 


o 


o 


o 


o 


o 


o 


< ) 




o 


o 


O 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


3: 


2 


2 


2 


2 


2 


2 


2 


o o 


o 


o 


O 


o o o 


o 


o o o 


o 


Q 


O 


O C 


O Q 


a 


o: 


OL 


q: 


o: 


q: 


o: 


a: 


q: 


a: 


o: 


q: 


ct: 


a: 


Ol 


cy cc 


a: 


a: 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 



»-• UJ 

o 

2 <X 
tJ Qi 

< CC IJJ 

IIJ > 

X CC < 

< 

oi — » :2 

o => o 

LL o q: 

cc y- a: 

O X CO 

»- < o X 

o Cl Li_ < 

< Q 
U. < CO < 

- a 

iu a n ^ 

>0 2^ 

•-H li. 3 z 

I- cc — 

< »- _j 
0^00 
»-• UJ O UJ 



• 2 Z 
I O LU 

. a. to 

Z) ill 
CC 
Ci O. 
LU 

CO a 
< , 
CQ 



3 UJ 
X O 



I- UJ 

u. 

LU CO 
Z Z 

H-, < 

X CC 

• o: 

: MJ 

) f- CO 

: LU to 

: Q < 

: C 

) h- O 



> o: 

: cn <f 

5 

. CO H- 



ca 

CO 

UJ < 2 

c3 a 
3 CO oc 
l~ >- z 
<r •> 

11. 

o m 

U- ► 

^ O vj* 

^ < m 

a: I" •• 

< rsi ca 

o o • o 

< rj 



ir« 



O' 



o 

<\J 



CO 



CuUI'— • '■D «vO •O •'JO *'0 • 

LUX O O 

Lo K- o II o II c II o II n II a II 

C.0 H-2I~2^~2I~2H- 2H-2X 

< O O C O O O O l~ O 

h-^^OQLOccOarOaCOiXOJXLU^: 
CO<OXOXOXOXCI XOXQCLU 



CvJ 



ro 



in vO 



O LJ O O 



380 



oaoooo^joo ■ ■ 

o o o o o 






•invOf^f^O'O-^ro'^ v-t-ir>v0f^<TirT'O— I 

_ _ fN. V-. ^v, '“j r\j r\j rj osj r\j <Nj r^. 

_) o ^ ^ O O o O '■: '3 r; O o n ^ "i o o o O o 

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 



22i^2:2:2:2^z:irz2::zz2z:^z:22:z22:zz:-z±^2'2z5: 

ooooaooooaoacjoooaonoooooooooo 



'j d 

XXXXIXXXXXXXXXXX 



\-J »_» W (_» <wJ ’_J »— > l_J l._( ■ _/ V.J •- • ',_/ '.J V_' W v.^ W _ 

OUOUOOOOOOOOOOUOOOOOUOOOOOOOOOO 
XXXXXXXXXXXXXX^^-^-^-^'^'^"^"^'^"^^"’ 





P' 








<t 


> 






X 


< 




O X 


X 


X 


— • 


< XX 


X 


*— 


• 


►-« < 


V. 


X 


i-H 


00 X X 3: 


rO 


o 


1 


OO ^ W-I 


OO 


r>i 


3 


O <r cj Q 




X 


X 


QC CC U -L 


— « 


X 


CL 


O X < 


r- 


X 


X 


< o 


ro 


-«• 


»•' 


•X oo »— 


CM 


X 


1 


K CL < O 




-- X 


— . 


X X < 


X 


2 O 


IT» 


111 O oo X 


IL 


< o 


CM 


►-. O CL 


U. 


IIJ w. 


f 


o < oo X 


X 


X \ 


O 


X >- X 


O 


X CL 


■a 


X oo < ^ 


C5 


CL 


■K — 


IL X — 


•• 


> o 


3 in 


UJ < 21 - 




X X 


O CM 


O < Do 


fO 


IS 


CL • 


o z: X 


'»• 


X X 


X O 


►-• OO X 


X 


a. -a- 


X •». 


DC • X 


< 


00 ro 


X a 


X UJ X 51 


11 J 


•K* < 


X O' 



3: UL a. _j < 

O 3 LD 

cc 5 J— 00 Q 

Z < I/O 

•■ QC <l X UJ 

f- 2 0 
CU-^-H 
* I- O X 

^- < U H- 

X lU CL 25 

LJ X O X O 

o 

*• LU oo Q U 

O X H- UJ CD CQ «J 

^ K X ^ X X < 

U < »- X X 

X 3 



ac 00 



CO 



: X I'j 

- H-i X or o 
► X I— 

- QC OX 



3: CL 
O X 

CL LU 



LU X 
O h- 
* S 
— X 
> h~ 
< ^ 
l~ 

-- -> 
X <N 
'-»-■«■ 
rsi IS •«■ 
^ X — 
O CL — ‘ 
I 00 > 



X 

I o 

— Ql -* 



O X 
* I 
IS 
■JL O 
X QC 
DC X 

> w 

— V. 

• X 

X 25 

I X 

-S o 
Q -5f 
CL — 
X X 

— X 
+ CL 

• 



X 


!U 


z 


X 


o 




X 


X 




Cl 


o 


X 




X 


3- 


< 




o 






> 




X 


r-~l 




a- 


X 








•— • 


X 


o 


a 




Cl 




X 




-L 


X 


X 




L- 


m 


X 




X 






< 


CM 


1 


o 




CO 


1 






1—4 


X 


X 






H* 


5. 


OO 


3 




X 


X 


Q 




< 


X 


•i^ 






z 




X 


\ 


• 


o 




nj 


3 






4» 


»— 


c 


X 


X 


o 


<t 


OO 


X 




t- 


< 


a- 




05 


fO 


X 


u\ 


2) 


2) 






3 


Cyt 


• 




h- 


O 






3 






X 


u_ 






UJ 


X 


• 






•rv 




1 


• 


X 


(M 


C2 


X 




X 


CT! 


X 


o 




• 








O 


z 


X 


I—* 




3 


• 


CL 


iC 


o 


on 


X 


X 






o 


3 


• 


— 


cr 




X 


CC 




• 




o 


X 






CL 


X 


X 


X 


G X 


OO 


X 


» 


nO 


w 


1 






rj 


+ 


O 


C 


tNJ 


•a- 




3 


Z 


3 


H- 


z 


*— • 


■— • 








o 






OO 




LIJ 




X 


<r 


G 


X 


• 




— 


o 


X 




• 


CO 




X 


— * 


G 


O 


U 1 


a 


+ 




Q 




X 




X 




< 


CL 


1—) 


X 


t 


< 


z 


o 


X 


T 


X 


OC 




X 


C\' 




CL 


X 


CC 


• 




3 


• 




O 


1 — 




< 


X 


CL 


1 


X OO 


CM 


X 


X 


►— > 


1 


o 


<r 


t_l 


■w 




o 


X 




OO 


<r 




<-• 


XI o 






O < 




CL 


c 


T 


1 


X 




X 


z 


z 


X 


X 


4' 


i;j 


X 


•vT 




• 


• 




a- 


G 


w 


X 




CL 








a 


r: 


o 


to 




z 


< 




2> 


►— » 


V- 


II 


J’ 


UJ 


X 


II 


o 


X 


3 


o 


vj* 


rg 


X X 


w- 


t/) 


X 




'i' 


oo 


X 




o 


21 


X X 


cc 


Z 


X 


X 


00 


»— 




X 


oO 


cc 


>— 


<t 


o 


It 




• 


X 


< 


05 




II 


c? 




»— 1 


X 


X 


CiC 


X 




X 


LJ 


O 




I! 




<z 


X 


•-4 


II 


CL 


It 


X 


CL 


o 


X 


o 


II 


o 


cn 




o 


rj 


a 




II 


o 


CL 


Cl 


cn 


o 


C. 


PI 


X 


c_ 


.J 


X 


II 


• 


CO 


o 


z 


X 


Z 


z 


K- 


II 


2Z 


X 


<i 




72 


X 


X 


3 


3 


z 


co 


z 






Z 


S’ 


< 


p; 


X 


X 


> 




u. 


X 


25 


UJ 


w 


u 




27 


w 


X 




o a 


• 




C* 


tJ 


X 


~ 


o 


Z X 


Uj 


vU 


X 


X 




x 


< 


H 


t—t 


t—l 


X 


o 


X 


G 


cs 




cc 


It 


X 


CL 


O 


o 


ri 


X 


CC 


X 


00 o 


*-• 


cc 


X 


o cc 


X 


1 ) 


O X 


O 


X 


X 


o 






X 


o 




X 


X 




z 


X 




o 


z 


X 



o o o u o 



381 



RETURN ■ HCUN0032 

END HCON0033 



—•rsirnsj-irvNOr^aoO'O— • 
o O o o o O C-) CJ o ^ 
c o -:3 o o -j) c o o o o 
ooooooooooo 
oaaoaoooaao 

OO'DOCDOOaC'JOO 

oooououooot^ 

xxxxxxxxxxx 






> 





cc o 






h- 




:z UJ 1— 






< 


cc 


o »- 






3 


X 


^ < o 








\ 


^ 21 








X 


O 






X 


h- 


z: UJ Q 








CD 


X CP q: 






<x 




u. < o 






X 




a: u 






O rvj 


»— « 


< UJ o 






•. • 




> < 






X o 


h- 


00 < 






o ^ 




< ► K 






o •»■ 


UJ 


»- u. 






O X 


*-* 


3 U. 






cc 1 -^ 


U O X 






f- o 


•~4 


X z: 






^ V, 


U. 


U- 






3 >4- 


u. 


q: 






oo • 


UJ LU ct: UJ 






Q O 


{_■' 


cs. UJ h- 






X -K- 


o 


-• H- UJ 






CC -K 




CU < 1" 






— ^ 


— QC 


3 <1 






■Hr — 


-J tu 


t — 






-0 X 


lU u. 


3 U- o 






• h- 


> 00 


UJ o 






O CL 


>- 2 


X X 






* X 


< < 


X X <l 






•>i> Q 


3 CL 


Oj h- 2 






•• 


- h- 


nc Q. QC 






X 


X 


X X I'J 






X o 


1- 


j- a 1 - 






w o 


Cl. < 


* z 






CL U 


u 0 j q: 






X X 


Cs X 


MH 






Q H- 




O X 






» w 


z UJ m LU a. 






X 3 


X 


X Q 






C3 OO 


o h- 


H o- 






O X 


•> 


< ^ 






O X 


X lu 


3 Q 






CG \ 


C3 2 


7^ 






H- -» 


o 


H- X < 


o 




— X 


'X 5: 


X ct: 


t— « 




3 CJ 


C3 3L 


< X a: 


h- 




t/> 3 


»- tu 


./) H- X 


< 




X O 


— h- 


< 'S. 


X 


3: 


H- CD 


X UJ 


u- c: j- 


LU 


CO 


K- 


o o 


C X X 


cc 


X 


w 


CJ 


cu 


or 


X 


•it 3 


o C! cs: X 


r 


•• 


r"> CO 


X h- 


LU •— 


o 


S 


c\j X 




o 




oO 


O a 


2Z z: 


UJ >- 


OO 


X 


• in 


X o 


Q :y: >- 


> 


H- 


O — 


(—1 »— 1 


X 






II •» 


h- 1- 


h- IP o 


< 




X 00 


o o 


LL cr n 


o 


X C J • 


z: 2 : 


X 


< 


«a 


a -H- 


X X O lU UJ 


o 


X 


o •«• 


U- u. 


UO c > 


X 


ct: 


X 



o o o o o 



382 



— 4 -o v«- (O sT <r? C'' 

OOO 3 CJ 00 O 0 
o o -:) o o cj 
OOOOOOOOO 

<<<<<<<<< 

xxrx xxxxx 



Q 
U. UJ 
t/) 
CC < 
X CQ 





X 








H- 


1- 






ad CO 


X 






LiJ 


■«-* 






U 1 

LO < 


2 






2 X 


C 






< X 








cd 1- 


Cd 






H- id 


lU 






•. 


h- Cd 






H- >- 


UJ 






<t 1 — 


2 CD 






U J •-I 


< LU 






X > 


Q 








X 






J l-> 


1- 






_J o 


ad X 






< X 


UJ 






^ o 


2 O 






2 


2 L/) 






O 


►*< 






2 O 


► cc 






LU 


X 


2 




-i — 1 


H- 






< < 


X X 


Q 




> ^ 


H- 


\ 




HH cd 


1- ao 


h- 




X LU 


X 


X 




O X 


a 00 


o 


Q LU H- Q H- 


o 


► 




•> P-* 




1- 


2 X 


OC 2 


o 


X 


< F- 


LU X 


o 


o 


*— • 


1 


-J 


Q 


LU 3 


LU 1 


< 


*> 


2 


X nd 




_J 


»-* :jj 


< -jj 


h- 


< 


2 CD 


^ h- 


X 


3: 


ad X 


O X 


o 


X 


LU |~ 


X 


o 



id ’U < 

-- Q 



X 2 

< LU 
2 Cd ^ 

O O O 
o 

K- cd UL 
O C. Li, 
2 CC LU 
X 15 CJ 
U- I/O O 



Od < — 

LU • 



O 

X 

O cd 



< 

3 : 

LU X 
C h- _J h- 
X X <- id 
< O X -P- 
X • 

► LU H- r-j 

cc Id: II z- 

cd X _j cd 

h- ,u _j r> 

CO < < I- o 

in -cl LU X LU 

C O cd X a" LU 



CJ o o o 



383 



-^(NJr'^oj'trN'Or^fOO'O 
ooc_>oooooo.-i-<'-^.~«— • 
o o o o o o o o o o o cr o 

OOOOOOOOOOOOCO 

{/iCOO'5t/)OTCOl/)l/^(/></^»/5tOCOC/; 

xxxxxrxxxxrxxx 



QL 



* 



K O 

< z 

3 <T 



I 

nT 

0 

1 



h- 


o: 












UJ 
























CM 






eg 




< 


o 












O' 






• 




t/) 


UJ 












vO 






o 






Q 












o 






f-4 




U. 














ro 






3 




O 














CM 






•* 




> 














o 






II 




h- 


LU 


















Cu 






at: 












-K- 






X 




> 


3 












H 






3 






H- 












1 






h~ 




h- 


< 












<\J 


-t 




•« 




o 


a: 












O 


p— 1 


h- 


3 




3 


UJ 












1 






uO 




c:j 


Cl 












L'J 




o 


X 




z 














O 


in 


o 


1— 




o 


UJ 












o 


m 


1—4 


i*: 




o 


h- 












m 


1^ 






















nT 


CO 


g: 3 






U. 












o 


Lr^ 




u 




< 


O 












o 


n- 


3 






s: 














• 


• 


H- 


3 




0^ 


2* 












o 


o 


HH 


O 




UJ 


O 












*— 


■> 


CL 


z 




X 


*— 1 


















< 




h- 


>— 












h- 


1 




CL 






O 














o 


vj- 






UJ 


z 












»-♦ 


1— J 


« 


3 




X 


3 












o 


1 




X 




H-* 


LL 












+ 


3 


O' 


3 














0^ 


o 


3 


—4 


•<r 


h- 




Q UJ 


< 








<h ft: 


in 


<r 


« 






- Z 










• 


UJ 


o 


nj I— 


3 




K -4 


00 








o 


r>J 


in 


CO 


-J 


X 




— X* 


< 








1 


•3 


f— « 




• 


h- 




-s. cC 






sO 




CC \ 


nj 


eg h- 






00 UJ 


QC 




• 




1- 


r*' 


—< 


• 


• 


3 




X h- 






fO 




•«— ■ 


CL 


• 


o 


CL 


O 




h- UJ 


o 




o 




li- 




o 




C 


I— « 




5*: O 


•3 




<M 




ce 


r- 


\ 


■Ji 


• 


to 






Q 








• 


P-4 


w 


H' 




K 




2 O 










o 


rH 


■«■ 


1 


't 


3 




O h- 


»~ 




■»» 


'3- 


1 


• 


o 


h' 


• 


O 




»-H 


LL 


K 


o 




in 


o 


< 


O 


in 


» 




K 5; 




LL 




• 


m 




LL 


1 


f— 1 






o < 


cr: 




IS 


uo 


• 


• 


Z 


3 


cc 


X 




z or 


X 


Z 


00 


sO 


s?" 




a 


in 


• 


1—4 




3 O 






oo 


r— ^ 




II 


o 


in 


I-- 


w. 




LL O 


3 




UJ 


f— 1 


II 


o 


11 


CO 


O h- 


X 


cr 




X 


rr 




o 


<-;: 


z 


rj 


• 


< 


CC 


3 o. 


cr 


K- 


D- 




n: 


U- 


to 


m 


1— 


z 


3 


< cc 




Q. 


II 


II 


UJ 


z 


X 


• 


~i.» 


cc 


1— 


uu X 


z 


lU 


oc 


CL 


r>». 


o 


H- 


o 


3 


Q 


UJ 


00 




3 Q. 


h- 


UJ O 






1-1 


3 


CL 



o 

z 

LLI 



o 

o 



o o o 



384 



.-•rvlrr>si*i/\or^coO'0'-^(MPO>t-in 

C o 

o o o o o n O O O o O o ' .7 o o 
o3oc:'i7z>c:oooao3oo 
l/)l/7</)l/7t-0</)OOtOOOCOOOtOl/7oOOO 
LL- U-l lU III LU *JL1 UJ UJ LL' UJ UJ UJ LJ UJ LU 
o:c^ccccc!Cccc£a:a:<:^a:ci:Q:Q:a: 
Q_CLQ.cicLQ.a.a.CLO.acLQ.o.ci 



< 

3 



■K- 

z: 



UJ 








CM 


CM 


CM 


Ql 








•M- 




* 


Q. 








«■ 


* 






f— 






O 


Q 


Q 


UJ 


u. 






* 


-» 


-S- 


T. 








'O 


LA 


>o 


h- 








o 


O 


o 




>— « 






1 


1 


1 


UJ 








LU 


UJ 


UJ 




X 






CM 


1—4 


in 


t— • 


)- 




ro 


r-- 


r-4 




X 


CL 


r— ^ 


CM 


O' 


O 


ro 


q: 


111 




o 


CM 




'J- 


-* UJ 


C 


o 


o 


• 


• 


• 


O 1- 




H- 


h- 


o 


o 


o 


»- *JJ 


U. 




r? 


+ 


Q 4. 


+ 


S Q 


O 


(~: 


o o o 


a 


£Z 


UT 




6 


o 




o ^- 


<- 


10 o 


21 




— » • 


vO 


ro rj 


O' 


UJ 1— 


ri 


• 


• o 




CM O 


m 


Q1 


►-< 


o o o 


'i' 


'C "J* 




Q. r’ 


h- 


o 


o o 




'i- 




< 


O 


m 


vO 'T' 


« 


• « 


• 


Z OC 




• 


« • 


o 


o o 


o 


(T O 


3 


UJ 


UJ UJ 


II 


II <- It 


^S' II 


o 


LL 


—I 


-J -i 




n 3 


3 z: 


>“ c: 




• 


• • 


n 


C io O 10 


c? 10 c: 


u o 


<1 


Cl 


O CJ 


10 


1— to L- 10 


»“ lo D 


z: CP 






^ — • 


!U 


LL IJj 


UJ h- 


Z) Z) 


C/7 


LL 


LL U_ 


or. 


•ZD OC 3 O. 


CZ CL UJ 


U_ 10 


< 






o. 


O CL 0 CL 


O Cl CL 



o O 



385 



^ ^ ^ ^ ^ 

oooooooooooooooo 

tO(/)l/)0Ot/)C/)(/)o0O06/)l/5tO OOOOC/OoO 

a o n Q o cj o o o a o o o a o 
xxxxxxxxxxxxxxxx 

c^cilcilc^ccaictlciioialQialQ^alciloi: 



0 

1 



c 

I 



fO 






tn 






UJ 




















ri 






<M 




















vT 






{M 










<N 




>- 






• 






in 










• 




UL 






o 






m 






nj 




o 




V. 






w 






>r 






• 




.-4 




X 












• 






O 




uu 




cc ►- 






>— 






o 






t— 4 








-J LU 






1 












U. 




• 










r—l 






-K- 






». 




It 




X X 






o- 






k- 






» 




</> 




i— < H-4 






m 






I 






n 




OO 










ro 












C- 




UJ 




a: X 






o 






cr 






X 




QC 




UJ 1 — 






<M 






in 






UJ 




CL. 




k- Q. 






• 






fO, 






k- 








< UJ 






o 












.. 








3 o 






■W- 






r\i 






25 




3 
















• 






LO 




CO 




k- O 






k- 






O 






C3 




O 




-1 X 


















X 




X 




< < 












■R- 




h- 


QC 




OC 




i/i 






o 






K 














cc 






•*• 










o 


U. 




LL. 




LL 






UJ 






fNj 




o 


O 




o 




U O 












UJ 




I-H 










UJ 






vT 






+ 




•• 


OO 




UJ 




>- a 






•— » 






UJ 




'O 


1— 




o 




k- 






(\! 






rf'. 






»—< 




X 




>- X 






ro 






>J- 




UJ s: 




< 




uo 






f— I 










1— 


•-H 




cC 




X 






• 






f\l 




►— < 


-J 








LU uJ 






o 






t^' 




QC 




CL 


CO 




O Dl 












r~l 




2 Q- 




CO 




3 






> 






• 






X 


1 


uu 




UJ k- 












o 




• 


UJ 


O 


CC 




X < 






CL 










in 


k- 




Cl 




1- CC 






•5J- 










v1- 










UJ 






in 










in 


UJ 


sO 


UJ 




UJ a 




in 


o 






CL 




• 


X 


w 


X 




X X 






1 






> 




1— 


1— 


UJ 


l~ 




^ »_t UJ 




O UJ 






in 




O 




I— 






Ci s: H- 




k- 


r\i 






o 




• 


UJ 


>— I 


L'J 




* CC 












1 




►- o 


cC o 




1— uJ u_ 




n fM 


— 




UJ 




• 


t— • 




*— « 




-- k- a 




o 


• 


vO 




o 




cc 


O’T 




OO 




3 UJ 






+ 


o 




>-• 




O f-- 


• 


k- 




00 O X 




• 


f^. 


1 




ro 




• 


X 


o 


X 




o o 




o 


rj 


UJ 




• 


vO 


• 


u 


o 


o 




X o •- 






O 


C' 




C 


o o 


* 


fO 


* 




0^ 1- H- 


o 




O 


CD 




+ 


1 


o 




o 


» 




o 


w 




• 






• 


lij in 


X 


•—4 


X 




XXX 




• 




m 




^ O' 


• 


•— * 


• 


r-J 




O O X 


OO 


LM 


— 


rj 


vn 




CD h- 


W 


1" 


— 




t— • « u. 


oo 


X 


II 


(NJ 




li 




k- 


O k- 


X 


k- k- 


111 


• 


X 


• 


o 


X 


n 


# 


<r 


t 


< 


Cu 


o u> < 


cc 


c 




O 


k- 


1/5 


r^j k- 




c. 


2"’ 


X 


X X 


a. 




CD 


¥■ 




rj 


CvJ 




o: 


4..^ 


CC 


k“ 


X X 00 


II 


u. 


X 


H- 


o 


X 


• 


11. 


o 


LL 


O 


’JJ 


u. u. < 


CL 


►—4 


cc 


1 


c: 


2C 


O 


»— « 


LL 




LU 


OC 










r— < 






















■t 








in 






O 









386 



r-4f\jr^-4in vJ!>r*-ar)00 

ooooooooo—' 
OOCOOOOOOO 
0 0 0 0 0 0^3000 

XXXXXXXXXX 

F— H-h-J— I — h- 



O' 

O' 

CM 

h- 







LU 










a 


cx M- 










LU 


3 • 










h- 


J- O 










< 


< -- 






CM 




ac 


OL •}(■ 






• 




3 


lU H- 






O 




h- 


Q- 1 






1— H 




< 


2- -t 






3 




00 


LU O 






» 






1- 1 






* 




LL 


UJ 






II 




O 


LL CO 






CL 






O O 






X 




> 


M- 






3 




»— 


z r- 






1— 






o o 






•> 




> 


rg 






3 




►— « 


1— • 






J— 




»— 


o o 






X 




U 


7^ ^ 






~T 




3 


3 >'{■ 




h- 


I- 




Q 


LL H- 










2 


1 




O 






O 


< 


— 


o 


3 




O 


O 






CJ 






oo 1 


»-( 


•> 






3 


< LU 


1 


sO 


3 




< 


—1 


LU 




O 




2 


O 


ro 


3 


Z 




CL 


m 


O 


H- 


< 




tu 


o m 


irv 


*—* 


OC 




X 


LU 


r^ 


CL 






»— 


3 


O' 




3 






• 


00 




X 




LU 


»- o 


• 


• 


3 




X 


LU 


o 


vO 


1- 


— 


►- 




* 


CO 




1- 




ai H- 


h- 


UJ 




LU 


X + 


1 


• 


X 


_J 






o 


h- 


K 


h- 




3 O 




-J 






X 


f- + 


1 


• 


3 


X 


oL 


CQ UJ 


3 


H 


Q 


^- 


UJ 




O' 


# 






h- 


2Z ro 


1^ 


CL OO 




uu 


r') 




O H- 




c 


CT' 


ITN 


• 


3 


LJ 




CL 


O 


• 


O 




O 


UJ —t 


n 




- 




»- 


h- • 


• 


LO 




U 




< O 


O 


O' 


X 




z: 


3 1 




• 




O C’ 


It 


M 






U- 


►— 1 


Ci 3 


{— 


O h- 21 




H- 


*— cr I" 


1 


• 


< CL 


_j 


CJ 


— ; 


r~ 


1- 


X 3 


<i 


if 


O O X 


o 




CL H- 


LU 


3 


' 3 h- 


1 


3 


C 3 


q: 


U- 


3 o vr 


LU 


*-• 


3 Cf! 



o 

2 

LU 



O 

o 



u o u 



387 



^ -f- lO vO or) O' 

OOOOOOOOO 

o ^ o o o O O o 

OOOOOOOOO 

33 S- 5 ^J£ 23 : 3 : 

aoooocjoao 

xxxxxxxxx 

o:a:o:a:y:ct:a:o:ce: 



X 

o 



u 

c. 

5 : 



K- OJ C?' 
< C <^J 



■{f — • H■ 

^ UJ 

I o 

X ^ o 

I O ‘AJ -I 

< -f 

- cr: '.jj I vo 
■ LU LTV UJ 

. a. O' -< uj 
(XOCNJH- 
: uj O' O' *-• 

I H- o m or. 

I 3 : 

LL -'O — 

I o o • • 
— o rg 
X -M- ■«■ O' 

o H- H- vt 

I ^ + I • 

:t~r\icoH- 

I o O o _J 

2! + I • 

X liJ lij h- 

LL CO CO • 

ro in Of 

< cr vO o 

O' >o • 
I/) CO m • 
<, O' nj f\) 

• • Nt 

n o o o 

I • 

II -K- H- 

-j fj; 

L!_ I • 
'v jc in ^- 
^ o o -- 

CC X I u. 

_j or LU >-1 



f- C£. 

lO 
-J K- 
h~ 10 
2 Q 
O 

X n 



o n 

I- h- 

o o 
if 2 
X X 
u_ u_ 



< a: 

X X 
a; K Q 
O Ol 2 

LL Of tLI 



O O 



388 



rH 


rvj 


ro 


vt 


in 




n- 


cn 


O 


o 


f\j 


m 


<r 


m 


c: 












_ 


O 


o 


r-4 






_< 


r-< 


e 


o 






C.' 




o 




o 




o o 


o 


o 


o 


o 


o 


O 




o 


o 


o 


o 


Qi 


'.J 


o o 


o 


o 


o 




t\J 


(N 


<\l 


<M 


nj 


nj 


nj 


fN 


nj nj nj 


eg 


rvj 


CNJ 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X X 


X 


X 


X 


z> 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X X 


X 


X 


X 


T 


5* 


5T 




X 


5: 


S’ 


5' 


5* 


X >: X 


5: 


5: 


X 



n 

fvj 

I 

3 



< 3 . 

UJ 



I — 








LL 












o 




a: 




<t 




X 




o 








m 




X 




—1 




OQ 




• 


*— * 


-i 




o 


nj 








• 


X 




* 


o 


K-4 


K 


-it- 






— O 


»— -» 


u. 


a: 


O vC 


w »— 




UJ 


O rj 


o — 


» 




-J <r 


o o 


II 


< 


CT 'J- 


^ X 


CL 


2 


1 • 


< -i 


X 




ro O 


1 < 


UJ 


X 


O -- 


r\ + 


H- 


•— 1 


+ * 


o r j 


•> 


X 


UJ ^ 


+ r- 


-J 


o 


m 1— 


UJ O' 


O 


*— t 


o — 


orj Vi- 


nj 


-J 




co ^ 


X 




O' CJ 


r~i 


1— X 


u. 


C\) _I 


vO • 


— X 


U Df 


^ < 


rg o 


o 




• * 


n- 


o u. 



> 


u? 




O 








• 


•M- 




•-4 




1— 


UJ 






o 






o 


— 




•> 




H- « 


Q 




* 


+ 






— . 


K- 




sC 


LU 


1/) 








UJ 








w 






o 


c 


X 




K 


<r 








C? 




UJ 




o 


»— < 




— 


f— < 






l~ 


O 






< 


UO 






O 


O' 






w 


-J 




►— « 


cc 


t—t 


UJ 




u 


O' 






o 


<5 




cc 




> 


cn 




-J 


•-< 






a 


1 




3: 


Q. 




X 




< 


r'- 






-J 


r-4 






X 


UJ 


l~ 




1 


• 






< 


o 




• 


UJ 


X 


< 




ro 


o 


— • 




1 


+ 




<N 


h- 


H- 


QC 




O 


w 


— 




vl- 


UJ 




O' 






-U 




■♦■ 








o 


1— 1 




'4* 


lU 


UJ 


Q- 




LU 




r— t 




+ 


fO 




• 


X 


2f 


X 


r-4 


O 


1- 


o 




UJ 


in 




1- 


H- 


1— t 


UJ 




'f 


>— • 


1 




n- 


o 




X 




X 


H- 


O 


o 


o 


UJ 




r^ 


00 




• 


UJ 


cc 




H- 


00 


o 


vO 




o 


O' 




1— 


O 


uJ 


U_ 




nj 


-J 


O' 




o 


• 




• 


►— « 


I— 


a 


U 


<M 


< 


r-< 




sj- 


o 




a 


UO 


UJ 




c 


• 


1 


vi- 




OJ 




. — . 


c 


1- 


Q 


X 




o 


rg 


ce 




• 


■K 






X 




n 


• 


1 


o 


vC 




o 






• 


o 


(X 


•— • 


<■ 


— 


-*• 


• 




— 


K 


o 


r- 




h- 


h- 


IT 


C- 


UJ o 




0- 


*— 


1 


o 


•> 




o 


vO 


X 








X 


(S 


UJ 


00 


X 




X 


• 


LU 


O' 






Li-> 


CJ 


UJ 


• 


pH 


c 


X 


UJ 


II 


CO 


1— 


rj 


II 


-J 


m 


K- 


w 


I'-t 


U- 


_J 


X 


vO 






1 




sO o 


h- 


k- 




• 


r'> 


m 


c 


n 


a 


+ 


o 


• 


< 


u c 


h- 


rj 


r- 


CJ 


I— 


rj 


rg 


V?- 


1- 


5" 


z: 






X 


• 


_J 




X 


o 


vO 


w 


tn 


X 




U- 


X 


o 


< 


X 


X 


+ 


• 


U. 


o 


uu 


c 




5; 


w. 


1 


o 


51 


UJ 


o 


»-< 


u. 










pH 


(M 








nj 


eg 


o 



o 



cr 

Z) 

Q 
Lu z: 
a; UJ 



o o 



389 



fNj ro v*" in vT* r'- -r? 
oooooooo 

O O O O C) O o CJ 

oooooooo 

i/>coooi/)</)ooi/)t/> 

xxxxxxxx 

^i-QLQ.aci.CLa,a 

</)oo</>(/></)cni/)co 



^ CO 

Z 5 O 

h- I 

cn ui 

tn 

2 sO -- 

•-< ON (\l 

ro • 

Qt: -I o 

UJ CNJ rH 



< o » 

s q: « 

H- II 

K- o t a 

-j !ij m :z 

< Q O UJ 

00 I I- 



z: Lu •> 
ti- •— rj IS 
o tn I- 00 
uj ^ ^ X 
i-ixrooa. 
< 3 LTl o t/) 
Lij H- m —• 

X < • ► LL 

Ci O nO OJ 
O LiJ — 



»-< O- LU UJ 

X s: o 

^ IXI I 2 

O h- fNJ Qi < 

uj o 3. a. 

XXI — 

O X • X 



00 (M 2 : 
Lu z: fvj O' X 
X a o vT f- 
h- *-• c^ • 

H- O' I— X 
X o r-i _j X 
X 

3 O h- 

X X w • !jU 



— ai •«- Di Q 
I— i u < I- O *-• 



f- 4 - • oo 

3 X 00 rn h- 
oo Q <r ,cj' X 
X nO • o 

X n c; <• in • 

•yi i~ r- ^ * 



O LH CO X 
Z Z! OJ • • 

3 o a o h- ^ 

II c I— 

K- >" 3 •Co; 

o o X oa o 

^ X — X h- o 

3 3 X X X C.J X 
XXXoO*-«XXUJ 



O 

O 



o u 



390 





.•-^ 


ir^ 




r- 


CO 


O'' 


O 


— 1 




fy~> 


.■j- 












o 


_4 


r-4 




sj- 


in 


o o 


o 


6 o 


a 


o 


o 


o 


>— > 


•— < 




— • 


•>'4 








»-4 




OJ 


CM 


fM 


r\ 


fV 


nj 


o c 


c 


'j 






o 


o 


Z) 


c 






3 


7> 


3 


o 


o 


3 




3 


O 


o 


3 


O 


o o 


o 


o o 


o 


O 


o 


o 


o 


o 


o 


o 


o o 


O 


o 


o 


O 


O 


O 


o 


o 


O 


O 


IS 3: 


3: 


3: 3: 


3: 


3 


3: 


s 


3: 


IS 


r< 




3: 


3: 


32 


3 


3 


IS 


3: 


IS 


IS 


IS 


3C 


3: 


U) 00 


m 


oO 00 


00 


00 


OO 


OO 


OO 00 


OO 


OO 


to 


oO 


00 


00 


00 


OO 


00 


to 


00 


00 00 


to 


13 => 




3) Z) 


Z) 


ID 


ID 


ID 


3 




ID 


D 


ID 


ID 


ID 


z> 


ID 


Z) 


3 


3 


3 


3 


3 


3 


2: 21 


5 


51 2* 


:f. 


51 


2: 


21 




21 


21 


21 


21 


2- 


21 


2" 


21 


2 


2L 


21 


21 


2 


21 


21 







CQ 


















w 


o 


3 








CsJ 










o 


+ 










• 










o 


LU 


Z 


U- 






o 










-J 


vO 










f-t 










< 


—-4 




"Z, 






U- 










1 


m 










•> 










ro 


»-< 


UJ 








• 










O 


O' 


H 


X 






li 










+ 


(Nl 


< 








0- 


A 


<M 






UJ 


• 


IS 


CL 






21 


O 


1—4 






>o 


O 




UJ 






UJ o 




1 






o 




h- 


Q 






h- O O' 


1 


LU 






in 


* 


3 








- 1 O 


UJ 


m 






o 




< 


Q 






3 UJ 1 


m 


O' 






OJ 


H 


to 


X 






OO <JJ 


in 


o 






O' 






<a 






3 m CO 




'T 


vO 


vT 


• 


O 


a. 








2 -- CNJ 


sf 


■<t 


• 


• 


o 


O 


o 


CL 




o 


ro O 


o 


ro 


00 


in 




3 








o 


U_ 03 O 




t 




ro 


-if- 


<l 


> 


O 


(Nl 


•—4 


LJ ro vO 


• 


o 








1 


►— 


UJ 






♦ t-H 


o 




— 




H* 


<—1 


1— • 


Q 


o 




LU O • 


* 


« 


r-l 




■w* 


o 


OO 




H- 




o •«• o 


a 


CL 


o 


U 


O 


+ 


a 


Z 




UJ 


Z Q. -w- 


+ 


1 


< 


< 


c 


UJ 


u 


K-H 


O 


h~ 


< 1 a. 


in 


in • 


u. 


u. 


3 


4- 


to 




o 




aC 1 


o 


O 


Cl 


a 


< 


O' 


t— t 


UJ 




oc 


o in 


1 


1 00 


1 


1 


+ 


(M 


> 


cc 


o 


32 


Ql I O 


UJ 


UJ 


rsj 


rO 


nT 


O' 




3 


• 




21 UJ 1 


st 


^ — 


o 


O 


o 


00 


UJ 


K 


o 


• 


UJ •—< UJ 


vO 


fo 


< 


< 


+ 


>— H 



X 


< 






-H 




cj 




in 


vj- 




CM 




m 


u 




a 




a 


LU 


• 








^ H- 


a 






un 




(D' 




CO 


00 




CO 




nJ- 


< 




a 




a 


(\J 


o 








Q 


UJ 






• 






•u o 


o- 




3 




<•0 


a 




w 






CO 


w 








► UJ 


a 




r-^ 


1— 




• 


X 


r— 1 


in 


't 


rO 




in 


a 




-5I- 






nj 


•H- 








l— X 


21 






o 


m 


h- 


I-* 


• 


un 




• 


in 


• 


1 




•— » 






O 










w t-4 


LU 




n 


• 




3 




o 


• 


Cj 


O 




c 






h- 




'O 


't 


H- 








3 21 


1— 




h- h- 


o 


• 


a 


— 


o 


3 


w 


3 


w 


o 




1 




• 




w 








i/> a 








• 


h- 


1— 


o 


■2 


w 






1- 


•M- 


< 




vO 




o 


• 


CO 








3 JJ 


a 




O Q 




• 


*— < 


a 


ii- 


CD 


a 




a 


a 




• 




3 


o 


o 








21 h- 


O 




C 


3 


o 


a 


OO 


1 


Cl 


O 


+ 


o 


+ 


a 




o 




m 


1 


3 








a' 








< 


c 


c 


h- 




1 


— 


m 


o 


'i 






r~4 




1 


*— 


< 








^ 3 


3 




•o 


• 




• 


3 


CO 


ao 




vO 






-u- 




m 




1— 


a 




— «» 






O 


o 




• 


• 


• 


• 


n 


rj 


3 


• 


O' 


• 




3 










X 


ro 








a 


*-* 




CD 


nO 


vO 




• 


c 


o 


o 


O' 




O' 


+ 




I 




+ 


UJ 


O 


— 






K- H- 


h- 


Q 


r— 4 


vj- 




OnI 


» 


O' O 


—4 


O' 


vf 


O' 










(^j 


* 


+ 








O 


CJ 


«-» 


in 


tn 


ir> 


O 


X 


O' 


o 


in 


o 


in 


c 


u 




O 




o 


o 


a 








3 ^ 


3 


yr 


• 


• 


• 


• 


—4 


• 


• 


• 


• 


• 


• 


< 




<L 




<1 


c 


m 


in 






3 3 


33 


to 


ai 


a 


1- 


K- 


— 


o 


3 


UJ 


0 

3 

0 


u 


o 


a 


v'' 


u. 


a 


—•4 


'O* 






a 


a 


CO 


3 


3 


o o 


L- 


M 


It 


3 


li 




II 


a 




a 




a 


a 


vC 








h- 




UJ 


• 


• 


• 


• 


< 


3 CJ 


• 


ro 


• 




It 


r 


II 


n 


It 


it 


'O 


'O 


Cl 




3 CD 


< 


d 


1— 


H- 




K- 


2 


CD 


o 


K- 


LJ 


K 


CD 


o 


h- 


u; 


H- 


o 






O' 


3 




<l 3 




a 


■— 






w* 


a 


< 


<r 


•w. 


<1 




< 


<r 




•=1 




< 


00 


• 


3 


1— 


Q 


UJ 3 


CO 


II 


a 


a 


LL 


U. 


o 


a 


a 


a 


a 


U. 


a 


a 


o a 


(3 a 


3 


o 


• 


lU 


21 


a a 


<■ 


a 


t—i 


»— < 




»— « 


a 


c 


a 


t—t 


a 


I-H 


a 


a 


o 


a 


o 




X 




o 


CL 


'3 










































3 


(M 




















o 


— 4 


(M 




ro 










vt 






o 











o 

u o 



391 



i-<fMro>i'UrNvOf^03a' 

o c ^ s.' :> o o o 

0 0-^000 o o o 
c o o o o 

xxxxixxxr 

D-2LCi.CLQ-CX.Q-Q-CL 

COOOoOOOoOOOCOw^t/) 



!XI 


* 


O 


»- 


h- 


1—4 


< 


1 


LU 


3T 


cs: tn 






O 


•> 


Q 


O 1 


II 


*-« 


UJ ID 


O- 


X 


X -JO 


X 


O 


f— < 


LU 


*-•« 


X OD 


h- 


-J 


CO 


» 




(M 


X 


LL 


Uj CO 


K* 


O al • 






X O 


X 


h- 


H- w 


H- CL 


< 


<. -w- 


« OO 


IXI 


ct »— 


O 


X ID 1 


o a. 




Q. C\J 


^ UJ 


o 


Z, O 


«> 


)~-t 


LU 1 


sO LU 


LL 


h- UJ 


w CD 


1— < 




UJ 2 


O 


lu irv 


1- < 


JJ 


Q CO 


•— CL 


CD 


f^ 


oc 


00 


2 fO 


d: cl 




o lA 


X 


'JJ 


►— 1 • 


• LU 


X 


»- O 


(N H- 


H- O 


(> 






't LU 


LiJ 


X h~ 


• X 


X 


OL 1 


h- K 




•—1 


X 


— X 


< O 


• LU 


h- at: 




h- a 


^ UJ 


00 UJ 


• »— 1 


J K- 


< 


CL' L^ 


t~ L.! 


r* 


O' C5 1- 


:?: Q 


cu cr* 


— • X 


X 


ro 


CO • o 


Cl O C? — • 


O CO » 


00 »- 


LD r j 


1 n 




O . 


LU h- X 


z: 


O 


o • 


o c- 


X 1! 


O' K' ^ 


•— « 1—4 


d X 


-• o 1" 


H- H- 


X »~ 


LO • < 


O O 


\ 3 


^ H- 2l 


z: 2 


X X 


<r — ' Qc 


X X h- a 


• LL ri 


X u- 


cc 00 


O •-« LL 



o 

o 



392 



— <(Njro^inor^cooo-^fsifo<t-ir\'/:»r->-aoo^o-^<\irONt-in^or^ro!^o.-^ 
O O O o o O O O O »-» f-* -J ^ (\j Cm r\j (\; r\j cn c . r\, r\ r\, ,•-) 

O O O O O O O O O O O n O ^ ^ ^ 

O O O O O O O O O O O C ; O O O X.. ;3 o V.. • j O ( J O C> ^ O O 

5-3::^?-s:2:5:5:5:2:s-2:i:5:2L5:2:5:22*2-5-i-S5:2;r's.5:5.2; 

t/)tOcOt/>C/1(/)'>Ot/JC/)OOLOOOt>OOOtO<jOUO(/‘)COVOt/)(/)OOt/^l/)tOl/100C/>«/)t/) 

>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 





a: 




•> 




h~ 








a 




to 




o 








CL 




00 




»- 








< 




UJ 




CL 








> 




a: 




X 












CL 




4- 










X 






t/^J 


'sT 






UJ 


<I 


X 




X 


•> 






1— 


QC 


<c 






"T 






< 


UJ 


K 




r- 


w 






3: 


> 


o 






X 








UJ 


h- 




(\i 


(—4 






UL 


oo 








to 






c 




X 




H- 










O 






LL 


—4. 






UJ 


h* 






lU 








q: 




o 




UJ 


•> 






X 


c. 


to 




O 








K- 


X 


X 




u 


•W' 






X 




u. 




•> 


< 






►— » 


to 


CD 




»-» 


*• 








UJ 


X 






— 








cc 






— ■ 


•J- 






< 


X 


21 






w 








00 






< 


00 






u 


00 






UJ 








o 


UJ 


H- 




h- 










a 


Q 




00 


•4- 






>• 


CL 


h- 




•> 


w 






h- 




CL 






X 






•— * 


-S 


*■ 




ro 


h- 






00 


LJ 


1— 




■— 








a 


X 


U_ 




o 


». 






o 








1— < 


— 


X 




to 


»— 


CC 




X 




H- 


to 


>— * 


< 


X 




1— 


w 


X 


t— « 


> 




X 




< 


a. 


•• 


> 




2: 


5. 




oo 


u 


(M 


00 


UJ 


UJ 


CC 






»- 


-ei 


< 


X 


o 


X 




X 


<»« 


X 


o 


I— 


o 






< 




2 


•> 




DC 


X 




X 






oc 


UJ 




*— < 




o 


a 


fNJ 


CL 


z 


1— « 






» 


X 


o 


X 


1— t 




to 




CL 


oc 


X 


LU 






1— 4 




5: 


► 


51 


I— 


QC 


Q 


> 




X 


— 






■u 


2T 


00 




h- 


•4- 


04 


X 1- 


< 


< 








X 


•— < 


UJ 


»- 


O 




to 


n 


X 


X 


o 


71 


1 




t/0 


71 


2 


00 




U! 


1 




X 


•> 


• 


*— « 


Q 


C5 


1 


or 


o: 




> 


> 


1— 


>- 


1 




CL 


-t 


J— 






X 


t/J 


o 


X 






UJ 


X 


Cl 


UJ 


X 




\~ 


X 




< 




DC 


Q 


00 


O 


2 




cc 


71 


lU 




X 


<I 


•> 


h- 


CO 


UJ 


X 


2 




cl 


X 




c 


C 


CL 




X 


X 


2 


n c.'. 


CD 


to 




n 


> 




cc 


D 


CC 


LJ 


O- 


2 


X 


X 


cc 


cr. 


Q 


5- 


2 


5- 


CO 


< 


23 


X 


> 


(— 


LU 


'-) 


oo 


X 


00 


00 


X 


< 




O 


X 


cc 



X o 



• c_ 

0 ► 

sn h- 

<r 

1 cn 

ct < 



a 

o -» 

— 

0 n 

O H- 

1 CL 
UJ ► 

— — . • 
qc rvj CL 
'-'CL • ^ 



K- UJ c. , 1 — 



>- ^ 
UJ u- 
h- LO 
II 

Q- —I 
5l _J 
UJ < 
h- o 



< UJ _J K 

UJ h- • w. I 

t~ r j I 

CO > rj X ■ 

^ I- -- : . J ( 

• ?c I— X : 

— < X o ct: : 

II r < II : 

— ' II CL' 

'-t u_ rg . 
^ ( 
o r> ' 

X X u- X 

QC X ac 



r- 






00 








r-H 










04 


o 






o 








o 










O 


H- 






h- 








H- 










h- 


















X 










O 






o 








O 


o 








O 


(S 






o 


— 






o 


o 








O 




h- 






h- 








X 








-4- 


vO 


o 




vO 


o 






>0 










'0 


O 1— 




o 


1— 






o 


o 








o 


1 


X 




1 


CL 






1 


<► 








1 


X 


*• 




X 


*• 






X 


►-4 








X 


• 


or 




• 


rtr 






• 


• 








• 


(M 


X 


— * 


04 


X 






04 










C4 


• 


2 


or 


• 


2 


CC 




• 


Cl. 








• 


.K- 


UJ 


X 


h- 


UJ 


Cl 




h- 


2 








1- 


X 


l~* 


2 


X 


h- 


2 




X 


X 








X 


• 


w 


UJ 


• 


w 


UJ 




• 


K- 


XI 






• 




CM 


H- 


— «» 


OJ 


H- 








a 






— 


ro 


O 


—> 




21 


w 




K-4 


CO 


o 






OJ 




o 


04 


w 


C 


04 




w 


3 


U- 


1— 1 




W 




X 


O 


1- 


X 


2’ 


•k 


1- 


X 


1—4 






h- 


O 


or 


X o 


X 


X 


f\) o 


X 


Q 


<x 


UJ 


o 




1! 




< 


II 


5 


II 


< 


»--4 


II 


It 


X 


<r 


01 




II 


cc 




>1 


*~4 


cl 


Q 






2 


cc 


X 


r-O 




X 


■4* 






X 








►—* 


X 


> 


— 


ro 


>- 




<?■ 


»— 1 


>- 


X 


*• 


► 


H- 


>- 


w 


C. 




w 


O 








X 


r— 4 


►—4 


2 




X 


X 


X- 


X 


X 


X 


n 


X 


< 




w 


CJ 


X 


—* 


or 


21 


4-^ 


cc 


2 


Q 






< 


<T 


o 


l-l 



X U_ X X U- X 



• I! II 

I ^ ^ 

ro rj 



X f\j ro 

<■ w. W 



393 



CALL DI FFUS( TEHPRfO ♦DIFCGE) VI SMC J22 
A( 2,^h) = ClFCUE VISM0033 
A(4,2)=A(2,^) VISK0O34 
IF(YFR\CT(3).LT.2.E-06)G0 TC 3 VISM0035 
CALL OIFFUS(TFMPR, 1,DIFCCE) VISM0036 



r-oo(j'0*^cvj(^Ntmspf^Qo'o"o.-i 

00006000000 ~^vOo6 

O O C' O '"5 O O O O O O : O C5 
^2is'5::r2- 

!>l00004/)l/)COt>Oi/OOOC/^l/)t/)«/)0000 



>>>>>>>>>>>>>>> 



o 

X 

CC 



o 

< 

a: 



X 

X 



'J' 

a 



o 

o 

o 

0 

1 



X 

-> 

ir\ 

cjo 

r» 



• O'- -< 

0 < 

1 ^ 

LU ^ — 



IT, f\J w ^ 



lU -* 
U 'J' 
o * 

U. o 






O <l 
tl ll 



o , 

II II > 
00 — ! 



o vr < 
< < < 



: o o 

II 

5^ uo . 

■ o 

. _) CO 1 

• o o > 



a I 

o o : 

■ o h- 
I • o 

0 < 
uj 



+ t/o 

?: < 

o UJ O UJ 

-4 O II Z> 

c: 2: to X X 

II K-4 <V 

> »— > I- 3 

3 Z to z: K Q 

-I Q < O UJ ^ 

o o o o ci: UJ 

l/> vj- 



394 



I 






|^VrO■<^Lr^^O^-noc^O 



<r\jf<^> 4 -ir\vo^<r 5 rT' 0 .— 
<.-r~,^t^.~i.-».-HrHrMr>irgrNjrgw<N 
! o o r' o "■! o o ''J o 

-> Ci O o o O O O C 5 o o o o o o o o o o o 

_ S' s 2 . 5 5 : r: 2 ; ^ 21 . 5 : s 2 ; ? 5 : s: 2 ^ 5 ; 5 5 : 

0 0 0 0 0 0 0 0 0 0 o a n o -n o o o o d o o o n o o 

rXXXXXXXXXXXX TXXXXXXXXXXXX 
aic£.cCctcca:c€C3ici:cCaL(x:a:aiC!ia:a:ci:ci:ct:c(:G:a:a:.aia: 



2: 2:. 



?• o o 
2: X 2^ X 



<r 


0: 




0 


V. 


Cw 


sT — 


< 


^ -> 
■V. *-, 


> 


— » 00 


a: 


r- 


UJ 


0 ^ 


i~ 


rvj ^ 


< 


— ' ► 


3 


H- n 3 - 
LL w. 


U- 


u, < 


0 K- 


UJ •• 


U. 


0 


LU 


0 'i' 


q; 0 


» w 


0 0 


— 00 


»- >v 


0 •« 


X >~ 




1-4 C 3 


5: nJ- 
< 


2: —» 


UJ X 


< if 


h- >— 


►-4 


(/) rs: 


u_ 




U X 






0 'O' 


>- 2 . 




H* 0 


0 Qu 


X 


►-4 0 


00 OL 





i— 








UJ 


I 










CM 




ro 
























< 








Q 


1 






































00 










z 






0 




u 




0 










0 














•> 


0 






LU 


LU 






h- 




K 




1 — 










H 














-J 


X 






X 


0 






































<I 


CC 






0 






Q 




0 




a 










0 














0 


•> 








a: 






G 


— • 


0 




0 


*-» 








0 














0 








UJ 


H- 




a 




h- 






— * 


h- 






















•- 


-t 






X 


t -4 




X 


0 


0 


^0 a 


vO 


o 








vO 












cf 


o. 


•w 






1—1 


X 




lU 


0 1 - 


0 1- 


0 K- 








0 












Q. 


2: 


x> 






X 






»— 


1 


CL 


1 


o. 


1 


a 


r -4 






1 












2: 


UJ 


2: 






csl 


o 




• 


UJ 


» 


LU 




ij; 


•• 


w 






X 












L-J f- 








U.' 


X 




h- 


• 


a: 


• 




• 


of 


3 






• 


t— « 










1 — 




— >> 








< 




0 


(\J Q. 


CSJ 


Ql 


CM 


X 


X 






04 


> 4 - 












00 






X 


UJ 






}- 


• 


X 


• 


X 


• 


X 


0 






• 


3 












I/*; 


— 




H- 


Q 


X 


• 


Q. 


h- 


LJ 


h- 


LU 


1 — 


X 


X 


—4 




K* 


X 


»-4 








►— 1 


UJ 


K- 








UJ 


0 


»■ 


_J 


K- 


-J 


»-- 


X 


1 — 




•— • 




X 


f 3 








~~ 


r_ 


Cf 


0 




*• 


0 


0 


'O 


















X 




• 


X 


0 






lU 


C.J 


c. 


<. 




yz 


1— 


>- 


<r 


■— 




0 


— » 


fNJ 


— * 


CJ 


1-4 


<z 






r 


X 






CJ 


X 


V. 


C- 


<r 


_i 




X 


1 


0:3 


rj 


X 


fT' 


G 




X 


>— 


UJ 




*— * 


- — 


Cl 






V. 


q: 


—4 


U- 




0 


ZT 


0 


Cil 


< 




,3 




0 




G 


h- 


h- 


< 




1 — t 


Vv 






X 




00 > 


32 


2 - 


< 


» 


a. 


^- 


1 - 


X 


I- 


X 


1 — 


~T 


0 


00 




h- 


w 


CL 


cC 




0 


2: 




'v. 


_j 


» 




X 


2 


2: 


0 


d 


0 


d 


0 


d 


<L 




04 


0 


H" 


+ 


+ 


LU 


00 


G 




Gl 


Ci 


0 


0 


UJ 


U.J 


h- 


< 


It 


<r 


II 




II 


d 


X 


II 


<T 


(J 


21 


2 _ 


Z) 


II 


1—4 




OO 


2 " 


T' 


0 


0 h- 


00 


01 


— 


Dl 




Cd 


<-« 


LL 




i— 1 


c: 


< 


J 


0 


X 


X 


t— 


0 








CJ 


0 


ti 




LL, 


CJ 


L. 


ro 


X 


v 5 * 


>- 


0^) 




X 


q: 


0 


00 


»-4 


►— * 


0 




►- 


0 


_J 


c 


Cl 


c. 


-J >- 


— ■ 


2- 


'—4' 


X 


w 


It 


II 


'T 


>- 


X 


II 


It 


!-* 


2 


z: 




LJ 


f— ( 


<t 


CC 


c 


X 


>j 




0 




0 


— 


0 


2 


x: 




•«— 


> 


X 


X 


X 


0 


0 


0 


f— 


<y> 


UJ 


0 


>- 


LU 


< 


IJL 


X 


IL 


X 


X 


X 


0 


LU 


0 


X 


II 


U' 


X 


0 


X 


LL 


0 


C. 




Q. 


00 


X 


»- 


0 




Ql 


—4 


Cu 


k_l 


Ol 


00 


G 


C 


i— « 


3: 


Q 


00 


0 CL 








<\i 
















f— 4 




fM 




0 



















u o 



395 





(NJ 




x4- m 


vO 


1 ^ 


no 


o- 


o 




rvj 


o o 


o 


o o 


o 


o 


o 


o 




►— t 




o 


o 


o 


o o 


o 


'"> 


o 


o 


O 


o 


CO 


o 


X 


o 


o o 


o 


o 


o 


CJ 


O 


n 


o 


X 


? 


T 


Z X 


r 


X 


X 


X 


X 


X 


2 . 


X 


X 


X 


X X 


X 


X 


X 


X 


X 


X 


X 


Ou 


o. 


Ql. 


o. o. 


o 


Q. 


C- 


o. 


a 


o. 


Q. 


oo 


oo 


oo 


00 oo 


oo 


OO 


OO 


oo 


OO 


00 


oo 





Q 








































< 


















< 


► 




















X 


















u. 


UJ 


















o 


O 


vT 


















> 


*• 
















a: 


X 




















o 


w 
















O 




< 
















LU 


X 


















O 


UJ 




















o 


















CO 


o 


w 
















_i 


or 


oo 


















o 


















X 


>- 


CL 
















h- 


X 


sj- 
















CO 


•» 


CD <- 


















Ou 


3 X 
















X 


a 


O H- 
















K~4 


o. 


X 


















<* 


X - 
















K 


> 


t— I -> 
















< 




sT 
















LU 


CL 


LU 
















X 


LU 


OC O. 


















H- 


3 L-> 
















o 


<l 


1- ► 
















»— « 




< -* 
















LL 




QC N^ 
















>— « 


X 


UJ 
















O 


a 


a. o 








1-4 




fM 




lU 




X X 
















o. 


00 


LU DC 








o 




O 




oO 


LJ 


H ► 












H- 






CL 


















^u 


3 


u_ >j- 








o 




O 




X 


00 


o — 








o 




O 




h- 


00 


3 












— « 






tu 


X 5: 
















iX UJ 


2C 


3 ► 








o 




o 




CL X 


G. 


t— * — » 








1 




1 




X -- 




1— 






— > 


lU 




3 




lu X 


3 


CJ — 


•W 




CL 


* 


— * 


• 




1 - CC 


o 


X y-~ 


3: 




Cl 


f\l 


DC 


(N/ 


CL 


>- UJ 


3 


3 O 


3 


X 


X 


• 


o. 


• 


Q. 


►*- 




U- < 


O 


3 


h 




h- 


5 ; 


>-~i UJ 


K- 


cc 






1 — 


3 


3 


3 


UJ 


X O 


<c 


< LL 


X 


» 


— ' 




h- 


• 


y- 


X 




> 


o 




> 










O. o 


UJ 


OO ^ 




3 




rj 


(N 


m 


nj 


00 1— 


LL 


< cc 


oo 


o 


3: 


•w 


X 


w 


0 




3 


00 




X 


~r 


)- 


X 


h~ 


X 


X z? 


h- 


X X 




V 


C:. 


u 


CL 


O 


CL 


o o 


X 


LU 


s^ 


3 


00 


< 


oo 


<1 


00 


►— « ►.< 




O X 


» 


X 


li 


CL 


II 


CL 


II 


I-- 1- 




O 3 








3 




3 




o o 




C' 7^' 




3 


r-« 


X 


rj 


>- 


ro 


X X 


O'/ 


h- 57 


*o 




w 


— « 


— 




— . 


X 3 




U 


>— • 


UJ 


CL 


u. 


o. 


3 


CL 


U_ LL 


O 


X O 


O') 


DC 


O 


t— « 


o 


L>4 


0 


















- 




O 


<3 


O 

















rn in xp <r; o ^ 1-0 

^ ^ ^ rsj rvj <\, rj fvj f\j 

O '■' r -• X ' r . o 

O O o O O O O O - r_> o o o 

5 I 5 -S. s:?. i.s :5 t ^ 

IXXXXXIXXXXXI 

01.0.0.0.0.0.0. Q-a.Q.CLC\.Q. 

ooi/'cooo'y^tni/'/COooi/loocooo 



n 


<J- 


3 


a 


h- 


1 — 


Q 


0 


0 


0 






0 


'O 


0 


0 


1 ^ 


1 


3 w 


LU 


• — 15 




<NJ cL 3 


fVj w 


• CL O 


• :s 


►- X X 


1 — 3 


3 LU V 


3 0 ^-4 2! 



• I uj 

— — «-C. Q 

wz:h-o. * 4 - — X 

KXOO ►l-'-CQCr 3 

OQ.<I^fNOH- + + UJtn 

< 00 Ct Z! I! <I C'* X Z* X II 

o: II Uu i.j >-• o. <x X X 2 

L_-*>-Q LLO^t/IO-tH^c: 

>- <r II II -4 >- LL r |i K- X z) 
wwXX '*'-»-5Z:Z?XI— Q 

U_ O. UJ X X UL. II X IJ O Q. LU 2 

►-•oc>uoq*-*ccooc?oooq:uj 

«Nj m '^■ 



396 









lO 


^0 




00 


O' o 






ro 


* 


•/> 






-3 


/-K ^ 




ry> 


-■A 


^■0 


1 ■o 


vO 


r- 


oc 


3 


3 




o o 


-3 


6 


o 


o 


O 


o 


o -« 


<~4 






w-i 


i-H 


— * 


■— t 




-w rv. 


CN, 


<\l 


(M 


(Ni 


rsj 


rj 


(NJ 


r\j 


fNJ 


m 




o o 




o 






r'» 


■o; 


o o 


o 








'.O 




3 








'O 


3 




o 


3 


ri 


3 


3 


r. 


o 


o o 


o 


o 


o 


o 


o 


O 


o o 


o 


o 


o 


o 


o 


o 


O 


o 


O O 


O 


o 


O 


a 


o 


O 


O 


O 


o 


o 


o 


o o 


o 


C) o o 


o 


a 


o o o 


o o 


o 


o 


o 


O 


n cj o 


n 


tj 


o 


o 


LJ 


C) U 


o o 


o 




o o 


o 


o o o 


o 


o 


o o u 


o 


o 


o 


o 


o o 


o 


o u 


o o 


o 


o 


CJ O 


O 


o u 


u o 


X X 


X 


X 


X 


X 


X 


X 


X X 


X 


X 


X 


X 


X 


X 


X 


X 


X X 


X 


X 


X 


X 


X 


~ 


X 


X 


X 


X 


X 


K K 


K 


H- 


K 


y~ 


H- 


h- 




K- 


h- 


h- 


h- 


1- 


h- 




»— 


K H- 


H- 




>- 


h- 


h- 




H- 




H- 




h- 













0 




r — 1 
























•4 






























0 




m 
























CM 




















LU 










0 




• 
























0 




















CC 










• 




ft'. 
























X 




















lU 










CM 




vT 








IX 
















X 




















X 










CO 




CM 








U- 
















•• 




















Ql 










II 




1 








lU 
















CM 




















oo 










2 : 




2 








u 












« 




X 




















a 










LU 




LU 








u 












M- 




X 




















51 


Q 








0 




0 




















•> 




X 




















>— 










> 




>• 








Q 
















•4 




















< 


< 








X 




X 








2 
















> 






























0 




0 








< 


to 










< 




H- 




















LU 


—» 




















-J 


<x 














2 




















7 Z 


q: 




to 




X 




CM 








cL 


0 




to 










X 




















CD 


CD 




UJ 




0 




t 








lU 






LU 






'i- 




X 






















CL 




to 








CM 








X 


QC 




to 






w 




*4 




















h- 


< 




< 


to 


3 




N* 








h- 


< 




< 






to 




OvI 




















< 


> 




o 


UJ 


Zj 










to 


X 


_J 




0 






•> 




2 




























to 


0 




1 






LU 


to 


Q 






UJ 




—4 




X 




















>- 








< 






X 






to 


w 


Q. 






CL 




'4* 




H- 




















h- 


Hi 




X 


0 


• 




UJ 






<r 


3 






X 


X 




— 




X 




















t— « 


h- 




UJ 




sO 




0 






0 


4-4 


X 




UJ 


»— 




X 




*■ 




















> 


<r 




3 




•H 




0 








JO 


0 




2 


X 








CM 




















>— < 






o 


X 


0 




CL 






h- 




2 




0 


K4 








0 




















h- 






CL 


UJ 


• 




0 






2 


0 : 






Q. 


X 




•> 




X 




















O 


to 




£: 


X 


(NJ 




> 






LU 


0 


< 




S. 










I— 




















X 


< 




o 


0 


II 




X 






2 


LU 






0 


to 








X 




















CJ 


o 




to O 


CL 


2 




• 






u 




0 




0 


X 


r- 






*■ 


























<■ 


•i. 


UJ 




• 






CL 


rjT 


2 






a 


• 


a. 




CM 




















Cj 


QC 




O so 


Q 


0 




CO 






5- 


LU 


<l 




to 


UJ 


CJ 0 




X 




















O 


< 




X 


UJ 


0 




0 






U 


1-4 






X 


to 


II 






X 






















X 




a c 




CL 




0 






0 


X 


CL 




a 


< 




4 ^ 




h” 




















-J 


O 




< *-l 


to 


Q 




r-^ 








3. 


<I 






U2 


to 




X 




















<3 


CL 




— 1 cu 


X 


>• 




1 






to 


1—4 


-J 




OL 




< 


w 




•> 
















0 




— 51 






1:3 < 


Q 


X 




QC 






X 


h- 


X 




< 


X 


0 0 




> 










O' 






•H 




X ot: 


LU 




CL > 


*— 4 






LU 






CJ 


-1 


Q- 




> 


0 




X 




J- 




















—4 LU 


X 


2 




tx 


LX 




h- 






4—4 


X 










OL 


CL 




2 










a 






0 




51 X 


a 


uu 


UJ lU 


< 


a 




< 






CL 


X 


< 




LX 


> 


< 


•> 




X 










H- 






I— 




X h- 




X 


X X 


> 






2 




CL 


< 








0 


h- 


X 






h- 




















»- 


LU 


O h— h- 




2 




1 






> 


1— 


LX 






4—4 


O 




X 










o 






a 




SrT UJ 


O 


X 




IX 


-j 




1 




to 




2 


0 


1— 


>- 


> 


CL 
















0 






CD 




► X 




h- 


to U. 


a 


0 


'O to 




LU 


LL 


UJ 




2 




4—4 




ID 




X 




















ct: 1- 


UJ 


t— 4 


t — 4 3 




3 ; 


f— t 


1- 




3 


a 


4-4 


'U 


LU 


1— • 


H- 


2 2 




4-4 










vO 






<3 




a. 


c*: 






J — 


» 


0 


21 








0 


CL 


•— 1 


> 


UJ 


X 


» 




X 










0 






0 




s: LU 


X 




•— 4 X 


X 


'O 


• 


lU 




2 


>- 




3 


0 


*-* 


X 


2 




— 


X 






— » 




1 






1 




UJ 2 


h- 


Q 


X 


0 


«>-i 


an 


►-4 




*— 4 


H 


u. 


h- 


4—1 


t— 


0 






<1-1- 






X 




(U 






LU 


— 


h- -« 


X 




f— 4-4 


t— 4 


0 


INI 0 






4—4 


LU 


X 


U. 


UJ 


2 


< 


‘W 




X 






3. 


•— 


• 


OC, 




• 


OL 


51 


•— « 


< 


X H- 


.u 


• 




H-l 






to 


-J 


4-4 


u» 


X 


o 




1— 


2 


*• 






X 


CL 


CM 


0, 


»4. 


CM 


Q. 


z cj: 


5! 


» 


-• 0 




oc 


2 U_ 




oc 


a 


c. 




UJ 


0 


UJ 


0 


0 


X 


X 






LU 


CL 


• 




CL 


• 


X 


o UJ 




X 


CL' <■ 






LU 


LU 


00 


X UJ 


0 




CD 


2 




2 


< 


0 


J— 






h- 


3 


h- 


LLi 


a. 


h- 


Ul 


O h- 


«u 


UJ 


0 C' 


CL 


li 


(S 


U» 


• 


J— 






>- 


UJ 


a 


X < 


CL 


3 


X 






w 


X 


X 


1— 


3 


X 


H 


X UJ 




O to LU 


< 


CL 


t3 


U 


CO 


c 


^~4 


0 


CL 




0 


c 




X 


'V. 


» 






> H- 


« 


4-4 


lU 


• 


— 


h- a 


LU 


>- 


03 


-J 


UJ 


CL 


UJ 0 


D1 


> 


2 


<L 


0 




2 


CL 


>- 


0 


X 






»— 


— • 


— * 


OsJ 


J— 




rj 




O 


X 


X UJ 


X 


h- 


H- 






UJ 






2 


2 


X 


CL 


L'J 


V. 


.—4 


X 






2 


> 


C^J 


X 




fO 


UJ 


UJ C> 




o 


to -J 


0 


< 


<—4 


0 


1 


CL 


u 


X 


1-4 


< 


< 


UJ 


K 


<D 


to 


•• 






X 


h~ 




3 


CM 




3 


^ 1- 


UJ 


» 


(~> 


LU 


2 


2T 


2 


2 


X 


4-4 


cL 


CD 




X 


X 


< 


lO 










H- 




u- 


h- 


X 


I— 


K 




g: 


if 


X 5 ' 


X 






< 


UJ 


UJ 




UJ 




£L 


re. 


t— 


2 '‘V 




X 






X 


X 


0 


X 


X 


UJ 


X 


H- 5: 


Z) 


LU 


h- 1 


0 


U_ 


IL 


X 0 


u- 


< 


X 


< 


UJ 


lu 


1 






sj- 


0 






II 




< 


II 


X 


< 


II 


X <■ 


oo 


O 


h- 




0 


0 CL 


n 


1 




1— 




— 


3 


X 


cL 


2 


» 


X 








II 


CL 




n 


£L 




O (3 


to 


3 


t_) 


1 






LU 


CL 


CL 


>- 


X 


LL 


J— 


h- 


4—4 


0 








• 


f — 4 




LL 


fU 




LL 


ro 


X o 


U 1 


oo 




jr 


2 


2 


X 


1— 


Q- 


0 


'O 


Cl 


3 


1 


X 


u. 


X 


w 


X 


rj 


0 


w 


.—4 


> 


— 


CM 


X 


4-4 


CD O 


a. 


Q to CX 


_J 


X 


_J 


1— 


1— 1 


X. 


1 


1 




to 


X 


X 




X 


3 


< 


2 


II 


X 





w 


X 




4-4 


X 


X X 


Q. 


>- < lu 


U 


U 


U 


X 


2 


UJ 


X 


to 




1 


h- 


h- 


to 


X 


—4 


X 


X oO 


h- 


3 


X 


J— 


X 


U- 


I— 


OO D. 




X 


0 >" 


5- 


X 


X 






h- 


X 


u 




vO 


iL 


X 


0 0 


to 


CL 


X 


0 


X 


X 


4— 4 


X 


X 


4 — . 


X 


















































































































O' 




O 


o o 


0 tu 


tJ 


0 


0 tJ 


0 


UJ 


0 


0 


0 


UJ 


0 


0 


UJ 



























397 



MU( 3)=MUj 2(TEMPR) • THC00v)32 

10 !F (YFRACT('V).LT.2.E-06)G0 TO 11 THCQ0033 

KTH(4) =KTHN? (TEMPR ) THC000 3-t 

MU(''*)=^^UN2( TE'-^PR) THCGOC35 

11 DO 1 J=l,4 THC0003O 



rr' 








'V 




^4- 




vT 












(V 




-•*- 


I'' 




'T'j 




•-> 




-vt 




«♦ 


m 


'' 




'n 




VJ 


n3- 




>r 


•1- 




<- 


vr 


in 


in 


m 


m 


tn 


m 


IT' 


m 


in 




»r* 


xO 


‘0 


sh 


vC 


•n 


o o 


o 


o 












r' 


o 


c~- 






o 


z> 










o 






r~ 


Cl 


f' 


c> 


o 




o o 


o 


o 


o 


o 


o 


o 


o 


O 


o o 


o 


o 


o 


o 


O 


6 


o 


o o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


O o CJ 


o 


o o 


o o 


o 


o a 


Cl 


o o o 


o o 


O fO 


o o 


CJ 


o 


o L3 


ri 


o 


o a o 


o o 


o 


o 


o 


o o o 


o 


o 


u 


o 


l_> 


o 


o 


o 


o 


o 


o o o 


o 


o 


O 


o 


O 


o 


o 


o o 


X X 


X 


X 


X 


X 


X 


X 


zi 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


»- H- 


»— 










»- 


»— 






K- 


K- 


1— 




K 


h- 


K 




»- h- 




h- 


K 


H- 


h- 


H* 




H- 






in — » 
n- 'yi 
* a. 
o X 

^ UJ 
•K- }-~ 




L ) -> 
:l *-h 
>> v oo 



a 



I * 

» nj 



O ^ in 



r- 

a 



7C 

Z) 



—) 




















a 




O 




X 


-)«• 












O 








Q 






+ 


— ' 










— * 










o 








>- 


-> 












O 








O 






« 






























V. 
























X 


























vO 




O 


















o 








vO 


















w 










o 




o 






(X 












o 








o 


1- 




'v 


•— 1 










oo 










1 




1 




'»* 


Ql 












1 








1 


o 




«— » 


•>>»» 




















LU 




UJ 




X 


■5: 












LU 








LU 


< 




HH 


l>0 




















• 




• 




s: 


LU 












• 








• 


X 




— 










m 


*— • 


•-• 








«NI 




CM 


in 


«— 


1—' 












CM 






CO 


(NJ 


U- 


— » 


X 


>- 


”5 


















• 




• 




+ 














• 








• 


>* 


1— t 


1— 


q: 


» 






O CO 


•> 












K' 


o 


• 














►~ 






O 


K- 


< 


w 


X 


o 


1— 1 






I- 


w 










-J 




-J 


»— 




”3 












X 






1- 


! 




K- 


+ 




— «■ 


















• 




• 






w 












• 








• 


X 


o 


X 


■K- 


“0 






o 


Q1 
















a 


«- 


CO 












— » 






a 




» 


<l 


►— < 


VI 


l»« 






o 


O 










t>-4 






C3 


in 


+ 


















o 


X 




cx 


2. 


O CO 




N^ 


,i~. 


UO 


CO 






nJ- 






•wr 




CM 


• 










^3- 










— . 




LL 


X 


II 


II 






►— < 


II 


II 








^— 


» 


K 


-0 


• 


f-4 








• 


• 


%- 






X 


1- 


< 


>- 


y- 






nj 


CM 


• 






UJ 


UJ 


p— ^ 


o 


•— 1 


o 


• 


o 






U-‘ 


UJ 


o 




o 




.-.4 


• 


o 


+ 




UJ 3^ 






11 


II 


UJ 






X 


X 


II 


< 


II 




G 


II 






X 


X 


II 


II 


<t 




II 


O 


< 


:r 


J*. 


X II 




»• 


k— * 


”3 


! 


» 




X 


X 




C£ 


”3 


cc 


L!J 






— * 






>c 


>— < 


d 


• 


"3 


UJ 


nr 


X 




T' X 




•-5 






• 




-3 


»— « 


*— • 




U. 




LL 


• 


~) 


X 


cc 


*-H 




► H 




u_ 


o 




• 


U- 


CO 


f/0 


>—• t~ 4 




w 


rg 


m 






«— 


h- 


K- 




>- 


in 


>- 


►— < 


» 


CL. 


C- 


h- 


I— 


?: 


n- 


>- 


II 


CO 




> 


II 


II 


h- 5: 










w 




“3 


z 












v— 


1— • 


t: 


5- 


X 


X 


X 




>— 












5 


^ X 




►— 1 


O 


o 


U- 






O 


a 


O LL 


Cj 


lU 






lU 


IJU 


o 


X 


»— 


Q 


U- 


X c 


X 


u_ 


X 


X 


O H- 


CO CO 


O 


o 




oo 


CO 


o 




c 


•— 


Q 






< 


►- 


H- 


o 


o 


:jc 


Q 




CO 


o 


*-• 




to 


CO 


O 3^ 



398 



CCMTIHUE THC00J6 ! 
RETURN ■ THCCOOoi 
END THC00U69 



— • rj ^ r^. 

o o O r.i C3 C ^ O O 

•D o o o C.5 r' .- C3 o o o -n o 

OOOOOOOOOOOOOO 

xxrxxxxxxrx rxx 

ci.CLaQLQ.n-a-Q.CLOuacL.a.a. 



or 

o 



CL 




















< 
















0 




> 








0 




—» 




rH 




















1 




C£. 








1 




03 




UJ 




UJ 








UJ 




CD 




rj 


— * 


h- 












1 




0 




< 








fVJ 




LU 




•— 1 


• 


3 












O' 




'T 


0 










r«3 




tn 




f—4 




Of 








'4* 




r^ 




f— 1 


U_ 


O 


q: 






ro 




'j- 




• 


•> 


U, 








• 




0 




0 


m 




o 






0 




nj 




* 


II 


LU 


UJ 






•K 




• 




1- 


CL 


QC 


Q 






t— 




0 




1 


X 


X 








1 








1^ 


LU 


K* 








vO 




1— 




0 


1— 


< 


t— 1 






0 




1 




1 




q: 








1 




in 




LU 


> 


UJ 


UJ 






LU 




0 






1— 


CL 


ct: 






vJD 




1 




■—1 


3 




X 






0 




LU 




r- 


~T 


UJ 


K- 










-33 




<■ 


K* CL 


H- 


<I 






cc 




CM 




r— • 


^ CO 




oc 






CN 




CJ' 




0 


0 


t/5 


UJ 










in 




• 


0 LL 


X 


CL 






• 




in 




0 


CD 


CO 


2l 






0 




in 








of 


LU 










• 




-a- 


0 CO 


lU 


1— 










0 




}- 


1— 


> 








h- 








1 


UJ 




LL 






1 








sj- 


1- X 


CC 


a 






sj- 




>- 




0 


HH t>-« 










0 




1 




1 


qc X 


CD 


2 : 






1 




<N 




LU 


3 


UJ 


0 






LU 




0 






CL 


O 


f-H 










1 




O' 


• X 




1 






0 




LU 




h- 


vO LU 


X 


0 






r- 








ro 


30 I- 


C2 


X 






f-H 










«4- 


_l 


X 






r- 




0 




•— 1 


• LU 




LL 




rvl 


• 




O' 




• 


h- X 


X 




^-4 




0 








0 


X F- 


H- 


< 




0 


w 




• 






• 


23 




3 


H- 


-H 




0 




-Jf 


V- UJ 




CO 


f" 




K- 








1 — 


• Q 


TL 






CD 


1 








1 


OC -• 






0 


C 


0 










0 </> 






0 




—1 




1 




tn 


• K 


h- 


h- 




vT 


f'J 




-j- 




(VJ 


• X 


C 


<r 


• 


• 


rsj 




ro 






0 0 


UJ 




0 


f—4 


in 




U' 




'J- 


0 • 


X 


,-4 


•0 r- 


'i' 




C 






<*• • 






CT' 


•0 


• 




• 




• 


fvj X 


o 


h> 


• 


• 


0 








0 


• 




< 




h- 


l! 


ro 


II 


m 


II 


t" ^ 


LL 




0 0 


> 




> 




> 


0 y— 






• 


• 


H- 


0 »- 


0 H- 


• 


O 




»— 


►- 




K- 


JZ 


h- 


JS 


1-- X 


ij 


-a 






X 




X 




X 


w (X 


CL 


LU 


LL 


LL 


CL 


n 


CL 


X 


CL 


IL '-I 


</) 


\- 


»— » 


t — 1 


to 


CD 


to 0 


c 


UL 




CO 




















*— 










fM 




-1 


ro 0 



399 



,-4-LrVv0f^f0'T'O 

c? ^ c; '^- o -H 

O O Ci O O t,.J o o o 
xxrixxxxxx 
xxxxxxxxxx 

Q.Q.i:i.Q.Q.CLCLQ.Cl.a 



o 

0 
X 
X 

01 
CO 



o 



5: 




r-t 






CC 




1 






_j 




— UJ 










CO U' 






3 




o CO 






H* 




1 CO 






co 




LU >}* 




CvJ 






vO (V) 




• 


z: 




fO • 




o 






ro O 




.-4 






<M ■«■ 




u_ 


X 




>o K 




•> 


UJ 




• 1 




m 


O 




o o 




i! 


o 




-K- O 




CL 


a: 




»- 1 




X 


Q 




1 lU 




LU 


>- 








h- 


X 




O (M 




•» 




rtl 


1 




rg 


LL 




LU ^ 






O O 


rg <M 




X 




LU 


sj* • 




Q. 


h- 


Q 


(M O 


— » 


CO 


< 






O 




JU 


X 


• * 


o 


LU 


X 


t— 1 


O 


1— » 


O 








•> 




o 


UJ 


■K> ro 


sO 


CO 


»— 1 


q: 


o 


w 


H- 


Li_ 


X 


1 1 


LU 




t— 1 


V- 


f\J UJ 




X 


o 


< 


o r- 


t—t 


►— < 


LU 


Or. 


1 CO 


CC 


_g 


Q. 


UJ 


LU ro 


3i 




</) 


Q. 


00 




Cl 




X 


r- o 


• 


X 


LU 


UJ 


ro ro 


O 


LU 


X 


V- 


00 • 


00 


h- 


H 




• O 


r-t 






u. 


o *- 


• 


LU 


LU 


o 




J— 


X 


X 




^ ^ \- 


_l 


h- 




X 


1 


• 




51 


X 


r J .+ — • h— 


UJ 


-* c>: 


t— 4 


l~ — » o 


• 


Q 


t- IXI 


H- 


O + 


o: 


»— 1 


*— j— 


O 


C + UJ 


O UD 


rj lu 


21 


o tj r- 


• 


H- 


X C 


X 


— IT. rg 


• 


20 


X 


U_ 


• O' o 


o 


O 


c- a 




vO ro CO 


o 


w 


</> 1- 


< 


LA UA ^S^ 


r- 


•> 






A- ^ CO 


og 


X 


X X 


CO 


• • • 


• 


r— 4 


c? o < 


»— o rj o 


1“ 




• t— 1 




O II II 


c: 


H- 


»— 


c: 


• eg n rg 




c 


O C ) 




X h- X 




5" 


X X 


CD 


'**' X X 




*x 


Z) X 


UJ 


u- CL l_j Cl 


u_ 


L J 


U. LL 


O 


CO O CO 


•“4 


CL 



<M O 

o 



o o 



400 



r— ifNjrn^ftT^vOr^o^CrOi— « 
O O O O o O O O O rH 
OOOOOrjOOOOO 
OOOOOOOOOOO 

oooaocooaoo 

xxxxxxxxxxr 

a.£LCLa.a Q-a.aacLa 

O0l/>OOOOCOt/)O0t/></)O00O 





•-* 










s: 


O 




CO 


•—4 




-J 


1 


1 




ID 


LU 


X 


CO 


00 


y- 


r- 


rH rj 


CQ 


vO 


in # 






o 




ro 


in —1 




• 


• u. 




O 


O 


X 


■K 


<- 


LU 


k- 


h< u 


O 


1 


1 a 


>- 


'C 


X 


X 


o 


O UJ 


o 


1 


1 


a: 


UJ 


UJ » 


LL 


r- 


fVJ 


o o 


co 


in o 


LU 


00 


v"?* — ^ X 


K C 


C\i 


c o a 


< 


o 


a O in 


LU 2 


r-4 


ro ru 


X -- 


• 


• - a 




o 


O 'O u 


O LU 




w 


a: 




* LU UJ 


LL X 


K 


k- »- O 




1 


1 X 


o < 


'T 


cn a < 


uj cc: 


O 


o a 


a aj 


1 


1 


OO Q. 


UJ 


LU a 


5! 


r- 


00 • X 


lU LU 


^0 


'1* r- lu 


X J- 


o 


ro ro f- 


h- 


r—i 


cr >J- 


UL 


0^ 


O • LU 


UJ O •-< 


LT. 


rH K X 


X 


• 


• -J k- 


^ X a 


O 


O • 


^ _j 1- 


M.. 


— k“ LU 


> OC >-t 


}{■ 


a • Q 


■ LU H- O 


1— 


a •-« 


’ K" cj O 


1 


+ o uo 


1 LU X 


CO 


>i* • 1- 


• OX • 


1— ( 


00 • X 


LL fVi 


-M 


<f o o 


O rj 


r- 


o O • 


' 




O O' ► 


rH 


(\i 


'-'(MX 


X CO • 


• 


• • w-t 


O >— 


) 

1 

0 

c 

0 


^ o 


II 


II O k* X 


t 


f'J O f-J • C D1 


O K- 


a 1- 


O k- X X 


X o — 


X 


X -- a k- 


X UJ LL 


a CO 


a a o UJ 


LL Q 


ty) c 


LO a a 



I fSJ O 

o 



o o 



401 



'-<fMrOsJ*iOvOf^oo 

o c:) o o o 
oooorjooo 

OOOOOOOO 

XXXXXXXX 

Q.d-txaQ.a.aoL 

OOOOCOtOoOt>Ot>Ot/> 



2 






CO 


O 




X 


fH 




X 


1 




X 


UJ 




1- 


CO 




CQ 


vO 






lA 


rvi 


2 


,~4 


• 


t-4 


fM 


O 








2 


• 


a 


UJ 


O 


„ 


O 


•K 


m 


o 


H- 


II 


a 


• 


a 


f~ 




2 


>— • 


O 


UJ 


2 


1 


H- 



LU 

('J 

) O m 



(M 

2 ! 



5 : 

cC 



2 z: 
^ o 



y~ h- 

o u 



X Z5 
U. li 



- c 'O ^ a. 

i -r\ O (/> 

u X m o 

L • —• a 

0*0 
j uj w .o 

■4 a i{- w uj 

- X tu o 

- H- I H- Z 

J — < 

j a o a a 

U UJ I ^ 

1 a uj — G. 

X vt • s: 
i Lij o lu 

: h- m tr\ f— 

O > 1 - 

a o • uj 
j X in ►- X 
' • -J H* 

•20 • 

O >- h- OJ 
a- • Q 
»- i~ rtf — • 

o I o <-o 

2 in • h_ 

X 'C # X 

a m st o 

^ o - 

< ^ nJ- * 

<NI X 

CO • • 

< O H ^ 

II o :z 

Cf Oj • c; 

2 K- 2 . Z 
O X a I- 

ai a a u u 

X a a 



a 

2 

!JJ 



o 

c 



o o 



402 



■aOBBSBg 









— * CM 


m 


v+ 


lO 


•O 




oo 


O' 


C O 






X 




o 


*:;;3 


o 


o o 






o 


> 


o 




o 


o o 


o 


o 


CJ 


o 


o 


o 


o 


H- 1- 


\- 


y- 


1— 


1- 


>— 


1— 


V»” 


3 3 


!2 


z< 


3: 




3 : 


j 5 


j£ 


X X 


X 


X X 




X 


X 


X 


2* X 




X 




5 


r 


X 



C\J 

CL ^ • 



2: 0 




0 


LU «J 




X 


H— 


— 


u. 




■<— «• 


* 


U_ -Q. 


CM 


» 


0 


X 


II 


Q 


1 


Q. 


z 0 


UJ 


23 


X 0 


CO 


UJ 


0 


oc 


H- 


K- 1 


CM 




0 0: 


1^ 


* 


71 




> 


X 0 


X 


H- 


LL UJ 




5: 


Q 


h- 


X 


< 


1 


X 


0 


O' 




00 0 


0 


X 


<r r- 


1 


0 


04 


UJ 




y- 1 


CM H- 


UJ 


u. 0 


r-» — . 


e; 


•4* 


r- 0 


X 


cc. -o 


CO 0 


< 


X 


• X 


cr: 


V. UJ 00 


0 •* 




X 0 u.' 


— vO 


UJ 


CD X cj: 


w 


a: 


X <r UJ 


1- UJ 


X 


a: X 


+ y- 


h- 


X Q. 


in K-« 


< 


—• LU CO 


0 a: 


OC 


cc 0 


1 3: 


LU 


X X 2: 


UJ ^ 


O. 


K H- 


1— * • 


X 


< < < 


4- 0 


UJ 


QC 


4- 4- 


h— 


UJ X 


(T> vO 




0. < 


• • 


UJ 


H- X CiC 


m h- 


X 


< X IX 


X 


K“ 


1- > 


• 





y- ^ Lu >- }— uj 

3: < LU LO + • Q 

U LU X ro of ►-» 

^ o o o 

VO I- I • K- 

OC liJ • X 

rD u. UJ c. v4- o u 

— a > X o - 

y- 3 mi--* 

O >- </l CO (\| X 

^ y-' Qi I'j • • —j 

X <-• or r j h- w 

u- o X II O 

X Uj VO > • < g: 

X O c CO K- i X 

<V0 UJ3^Ct»— O 

UL ^ X a: X u_ 'X VJ X 

ar>«-<CLX*-iu_Q:uj 

o 

o 



o o o 



403 



<\l 

o o 
o o 
o o 

fvj <N 
X X 
D 3 
5: 2^ 



<^<Ti/>or^co 0^0 
OOOOOCJO^ 

o o o o n o r.:j o 
oooooo oo 
fSJrvj 

xxxxxxzx 

3333333 r> 

x: ^ 2 : S' 2 : 5 - 5 - 5 : 



O 3: 
Z O 
3 _j 
LL 

< 

< 

Q 
CO O 

< O 

0 

1 

a a: 

a: o 
X LU 
^ 3 
X 

C2 O 
-J vJ- 
h- 
2 T 

-- r 
o 

s: (>vi 

h~ 

< UJ 

(s 

2!: 

<£ 

< 

CL 
2 5 . 
LU lU 
(_D I — 
O 

UJ 



O 

I 



l/) vT 



LU 



>• h- 
X 

ct 
lyi UJ 
3 > 
Q O 

LU 

00 q: 

< 

o o 

LU 

n Q 

LL. 



^ CL 

. (jT* S' 

n UJ 
j o f- 
l 00 
J u_ 

: > Cl 



a 

• u w 

j: if' ^ 

0.1 

oo I 
O u^ 

51 O CO 
I 

< LU I 

0 UJ 
_J 0> 
<t vf m 
g: • CO 
Lj o a"> 
> — • 
LU •«■ 4- 
uo I- -Jf 

tj I 
H- C ' 4 - 

1 ' 

C. UJ I 
3 rj UJ 
oj r J 

oo O' o 

UJ O LH 
CL' • CT' 



CM 

O 

—I 

UL 



X 

3 

s: 



o 

oo 



'O QC 
3 
lU K- 
H- <t 
*-i QC 
OC. LU 

jc a 

-- S' 

• UJ 
O h- 
<N/ 

• LU 
K X 



3 in 
to ir rj 

CO <M «— 

aJ X -M- 
CO 3 H- 

c. s I 



• Q 

a: •-< 

c to 

• h- 

• 3 

O O 

• 

^ X 

• ^ 

c I- zr 
• < or 
►- > 3 
— oc K Q 

CJ UJ 3 
LL q: LU 

o 

o 



o u o 



404 



vor^co 
oooooooo 
O O O o O o 
O ?~5 -5 O o C3 O 

fVJfNjf^CsJCNJ r\JC\‘Csi 

oooooooo 
oooooooo 
5:2 5 ::rs::E 5 ; 2 : 



O o 

O r-l 

O o 
o o 
f\i rg 
O O 

o o 
2 - 2: 



'Z. 




0 3 




-• 0 


• 


H* -J * 


0 


0 H- 




2 H- 1 


u. 


0 < ^ 




U. f-» 


m 


Q 1 


II 


<0 LU 


CL 


0 - 4 - 


2 


CO 0 m 


UJ 


< 1 vt 

c: • 


1 - 


y- f\j 


•. 


a. 0 w. 


CM 


UJ 


0 


cC C> 1 — 


0 


X 1 

Vs 0 00 


z: 


Z <i- 0 


u. 


cc cc I 

-J — • UJ 


0 


1 


UJ 


20 cr 


0 


•-I 0 fri 


2 


h- 


0 < 


z: oj . 


0 a: 


h> 0 CO vO 




< 2 Uf w 


•> UJ 


< 0: * 


vO 0; 


£x ai 1 — 


^ 0 


X I 


UJ h- 


h- Q. Q. vT 


H- < 


< z: CO 0 


*-• QC 


OJ 0 f 


QC UJ 


2 h- 5: UJ 


3 a 


UJ K h- 


X 


0 UJ < LO 


• UJ 


> X vO 


0 h- 


X 1 - -J f\J 


vO 


0 < • 


• UJ 


QC a: ^ 


1 - X 


H-COUJUJ'— 


_J I— 


— 0 > > 




fN 0 0 UJ f- 


1 - UU 


0 lu CO + 


• Q 


0 CO cs: ro 


or ^ 


X < a 0 


0 CO 


0 0 K- 1 


• h- 


2 UJ UJ 


• 0 


0 U- 0 CU r-l -s 


0 0 


o 00 — 


<r - 


y- 2 ro to 


CO ► 


<_> >> •-< to f\j ,-1 


—I X 



LU • I • ^ 

O C- r' cj Lu I 

LL 00 n o I 0 o I— ^ 

c. Q» I! 

-JOh- 00f^4O^--2. O 
<ll/1 ’.UOO-^Qirh-O 
UJ«— '0.0:0 •0-{3uj;2 
q:>Gc .2 ro»-»u_a:uj 

o 

o 



o o u 



40S 





tv 




V*- !t^ 






cr 


r> 


0 


o 


0 


3 


0 0 


0 


0 


0 


0 


<— 1 




0 




C' 


'-' 


'7 


" ' 






o o 


0 


0 0 


0 


0 


0 


0 


0 


(\l 


r\j 


tv 


(V tv 


tv 


tv 


tv 


tv 


tv 


z 


z 


Z 


z z 


z 


z 


z 


z 


z 


z> 


z? 




ZD ZD 


ZD 


ZD 


ZD 


D 




2: 




2: 


z z 


Z 


z 


z 


Z 


z 


























3: 














H* 


0 










tv 




0 


-J 










• 




Z 






* 






0 




3 


1 — 




h- 






•—» 




u. 


< 3 . 




1 






LL 










•>-1 






•> 




< 


0 




1 






m 






0 




1 






II 




CO 


0 




UJ 






CL 




< 


0 




ro 






z 






1 




sf 






LU 




K- 


a: 




fO 






k- 




u. 






m 












0 




• 






•. 




qu 


UJ 










rj 






Q 




w 






Z 
















~-5 




Z 


0 




K 






z 




CD 


VD 




1 












0 




QD 






LL 






n 




0 






0 






1 




1 










►3 


0 




UJ 




y~ 


LU 










rO 




«-*» 


CD 




z 


"T 




0 




0 


Z 




K~ 






' 4 - 




0 


<■ 




<l 


UJ 




rO 






CC 






CD 


t/> 


• 




» 






^-4 


z 


UJ 'T 




vO 


UJ 






<r 


ar 








QC 




h- 


CL 


UJ •» 




lU 


3 




< 




X J~ 




k“ 


H 






a. 


a. 


1 




•—« 


< 




z 


2 L 


CO in 




cc 


CC 




uu 


LU 


Q 


0 




3: 


LU 




0 


h- 


Z 


1 






CL 




a 




h~ 


XJ 




• 


z 




a: 


txJ 


< 


CO 




0 


LU 




1- 


in 




tv 




t—t 


k- 






y- 


_J tv 










z 




< 






• 


LU 






Q1 


a. 


• 




h- 


X 




CO 


UJ 


LU a- 




-J 


h— 


>— 


3 


> 


> 






• 




(V 


3 


0 


XI 


<• 




k- 


LU 


z 


'XI 




«✓) H- 




• 


Q 


ZD CO 


a: 




+ 




CC 


*-< 


n 


< 




0 ro 




a 


CO 




0 


0 


k- 


c 




• 


k- 


z 




UJ 




1 




• 


3 


0 u. 


Q 


CL 


jj 


— • 


0 


0 




CD 




3 k- 




0 


•> 


1- 




zz 




fO 




0 




0 


Z 


t—t 


CO 


0 


t— < 


ro 


X 


z 


h- 




UJ 


04 


1 


• 








c_ 


cr 


• 


I'J 


k- 


w 


IX 


CO 


z 


25 




—4 


0 


k- 




0 


UJ 


(/) 


I! 




• 


< 


-J 


CD 


1— 


CO 


nj 


CD 


k- 


5 


<I 


CO 




IX 


Z 






CC 


IX 


•—• 


a. 


QC 


3 


• 


LL 


0 


q: 


> 


0 


C- 


Z 


—* 


•-< 


IX 



o 

o 



o o u 



406 



— vtlT^ Oh-OOO'O 

ooooooooo^ 
ooooo •:'>oooo 

OOOOOOOOOO 

333:3:3:3:3:3^:23: 

xxxxxxrxxx 

»- 



N^ 



< 


0 








m 






00 






CM 


< 


LU 




• 




0 




0 


a: 


X 








< 




LU 


CD 


OC 




•> 


LU 




■K- 


« 


Q 


UJ 


f— 


M 




CL. 


1 


Ol 


»-• 


X 




5 , 


LU 


K 


0 


OJ 




< 


1 


f-' 


0: 


C£! 


UJ 




X 


LU 


r-i 


•» 




CL 


O' 


> 




X 


00 


h- 


>— 


Ui 


r — 1 


3 


ca 


K- 




X 










2 Z 


UJ 


• 




►—4 


~TT 


0 


h~ 




H- 


w 


LU 


X 






0 D 


1 - 


cc 


f- 


0 


C 


•u 


+ 


i-t UJ 




D> 


Ln 


» CD 


»-i 


a 


0 


0 X 






1 


< 


»- 


CL 


00 LU 


tu CL 


< 




OJ 


h- 




0 


CL 00 


*-< UJ 




UU 


X vO 


CL CL 


< 


0 


00 rO 


3 3 ? 


LU 




uo ir\ 


— 1 — 


h~ 


X 


UJ ir> 


• < 


(/■) 




d: * 


CL 






CL 0 


0 lU 


LL 


LU 




ir\ Ol 


h- c 


CL 




• X 




X 


Q K- 


LU 


> >- 


H- 


X + 


X 


h- V— 


< 


rvj 


• 


3 »-4 


a: 


»- 0 


J— LU 


X > 


LU 


< 1 


• 0 


h~ *~4 


CL 


LU 


££ -• 




X 


0 0 


0 cn 


U, 


UJ 


C« 


— • K- 



X : 3 ’ I- o o * X 
O U CD CO «-< o o 
X U_ I Or-l{VJ«. 

X 0 o: fM I vC ► 

U O • liJ ^ X 

^ X O O O' • r>4 

X -J O LU M ^ f- 

u.<— iX>iaC>h-2^ 

^ h- «'J • < a: 

-jo:oo3.r-f-2i X 
’^L'JXrNjXvT'-'QCH-Q 

u)xxvo»~ •Luaujx 



o 

o 



000 



407 



r-4 fvj ro v^ fO O' O ^ rvj ro 

OOOOOCOOO--''-<^ — 
ooooooooooo<^o 
ooooooooooooo 

XXXXrXXXXTXXX 
XXXXXXXXXXXXX 
H-KI— Kh-l—f— 



o 

o 

X 

X 






Q 




lU 




1 








00 




CO 




►- 








o 




UL O 




CO 




1 




o 




fO 




LU 




cx: sO 




ir\ 






CM 


X ro 




ro 




n 


• 


1 




• 






CD 


X 't 




o 






r— 4 


H- o 




«— 




CO 


X 


cQ irv 




# 




I— ( 








J- 




• 


V 


^ x» 




1 




o 


ii 


o 








w 


c_ 


2T 




o 






5: 


X < 




1 




>- 


LU 


h- q: 




UJ 




1 


J— 


< 




rj 




ir\ 




CL 




O 




o 


» 


T 




00 




1 


rj 


UJ 




<r 




UJ 


X 


»- ^- 




<M 




o 


X 


< 




O 




O' 


J- 


LL> 




• 




sO 




Z X 




CJ 




CP 


1— 


UJ h~ 








CX 


X 


O 




-!5- 




— - 


o o 


O cx 




»— 


— - 


■ 


o 


QC UJ 




1 


— • 


O 


f-« LU 


CJ > 




fO 




w 


•* CD 


> o 




o 




•«• 


'O z 


X 




1 


CO 


J- 


w < 


cx 




LU 


t—t 


1 


X oc 


t/) 




O' 


1 


(M -~ 


1— 


X O 




o 


UJ 


O 


►-4 liJ 


Q UJ 




m 


1—4 


1 


3: ac 


UJ O 




CM 


O' 


IX m 


-s. X 


5-0 


c/> 


fO 


CM 




J- 


< Z 


UJ 




O 


ro 1 


• < 


o 


u: 


• 


vO 


vf LU 


'!• nc: 




X 


o 


• 


'C O 


O ‘UJ 


U_ Q. 


»y> 


•w 


o 


O J' 


IP CL 


O X 


i/> 




•M- 




• 51 


K- lU 


UJ 


<— < J— 


t— 


• l>- 


y- UJ 


— >- >- 


oc. 




1 


O ^ 


-J K 


CM H- 


Q. 


c. -« 


-t 


w. ^ 


• 


X -- IX 




h- o 


r— 4 


> • 


h- LU 


X > a 


2 


1 


1 


1— o 


• Q 


h- -i 


CD O L'J 


lU 


+ «• 


CL 


h- X 


_J O C- 


r- 


rj J” 


O oo 


O O 




— o 


C' 


r 1 


• J— 


X x*»-« 


^- 


• CO 


C'J 


IP fvj 


• X 


O o h- 


< 


o 


Nf 


r~4 r— 4 


o o 


if: X) 




r- rj 


ro 


<r \ 


o • 


O 2^ 


X 




r- 


—1 U) 


vO • 


o o X 


C~' 


f~4 • 


• 


• M- 


fO X 


LX 


LJ 


• O 


o 


O CC 


• — w 


X _J 


XT 


UJ 1 


— 


p,' 1 r- 


h- ^ 


U- < < 


1 


-1 II 




II M- 


O H- 




c:: 


• rj 


1 — 


C3 CM CO 


* < 


—1 Cl', to 




►- X 


1 


H- X cr: 


K- X 


< LU < 


o 


X 


o 


X • 


w LX 


..U X 


Lj 


X H- 




n y- o 


X o 


Qc: >- CX 


Q 


h-i itf 


1 


C - 


—4 u_ 










1 — 












r-4 


<M O 












O 












—• 


C 

C 


o 











a: 

X 

‘r- Q 
UJ X 
c*: UJ 



408 





rvj 


'>0 


<► ir\ 


vO 


r^ 


00 


O' 


o 


O 


0 


0 0 


0 


0 


0 


0 


o 


o 


0 


0 3 


0 


0 


0 


0 


o 


o 


0 


0 0 


0 


0 


0 


0 


o o o 


3 0 0 


0 


0 


u 


X 


X 


X 


X X 


X 


X 


X 


X 


»— 


h- 


h- 


h- K 


K 


K- 


h- 


»~ 


5 *f 




iif 




5 ^ 






2 ^ 



CC O 
O 

o r- 

UJ C\J 

Q I 

h- o 
u, m 

q: lu 
X o 

3 < 
h~ a: 



: a: 

' 13 



, < 
a: 



I 

LU 

fNJ 

r- 

o 

O' 

m 

• 

o 

* 



0 

1 



O' 

o 

o 



H I 
UJ H- 
O 

>- ac 

X LU 

o > 
o 

oo 

3 a: 

u 

LU C5 
to LU LO 
< G LU 
O (X 
2 3 
LU *-• to 

* O f-O 

O. LU 

* > 51 ai 
J K lU CL 
i — • h- 

: > 3 : 

. u. o 



: 3 2 ! I- 
) G o <1 

* if 

• O I- Q 

> O O O 

: 2 L) 

> 3 G O 

- < U- I 

X Cf 

I cr 

. lu O 
/ X on lU 
: H- < Q 



. -* u. 

0 o o 

o 

^ »>H LU 
K • O 

1 vO ^ 

— < 

0 LU q: 

1 »— 

LU *-• LU 
ir\ Of Of 
m 3 3 
— h- 
O' • < 
rvj oC 
• o tu 

O LT\ Ol 

— • 51 

* H LU 
H _j h- 
+ • 

rO H- -ju 

0 • o 

1 ex ^ 

LU G 00 

r«i • h- 
m • 3 
o a n 

O' o • 

ir> fv. « 
vO rvj X 

O 

ti O G 
f'J • < cf 
c K ?: 3 
X — tx K Q 

H- G O LU ^ 
iiu Li. Of LU 

O 

O 



O o o 



409 



—4 f\j in vT' (T' 
o o o r . 'D o o o o 
^ O ' ' o C' 

ooooooooo 

xxxxrxxxx 

K-K- 





FT DEG 
675E 












q: vn 


eg 




X r- 


t 




LU • 


o 




X o: o 






h- 3 -- 


IL 




(£)</)->*. 


•, 




lO h- 


m 




2 UJ 1 


II 




—i q: 


X 




c- o 


X 




s: 1 


UJ 




►- 3 LU 
< O f'J 


1- 




^ vO 


•. 




m 


n 




h- r-i 


2!’ 




H- < f- 


X 




<t .— < 


1— 




Q • 






X a o 


K- 




UJ o — 


-- X 




cj o ■»■ 


O o 




O 1 K 


o 




Oi. a 1 


pH UJ 




K* ■ T 


•« o 




•— e; o 


o 2 




X UJ 1 


^ < 




O LU 


UJ X 




to ro 


K 




X (M O' 


LU 




a r-^ 


X (X 




UJ in m 


:s X) 




to ir\ 


►— 




< » rn 


. < 




O sj- • 


X 




o o 


O UJ 




X lA w 


tA X 


— * 


O -)f 


• X 


1- 


(JJ i 


»- UJ 


■«— 


>• o + 


_J K 


r^' »— -i. 




X 


•— < O s|- h- t-U 


X 


> (X 1 ^ 


• Q 


»— 


hh LU I 


Qd ►-« 




»— X >0 LJ o </) 




o X ro vC 


• h- 


X 


X LU ^ 




L'i 


LJ f~ O r> 


(NJ O 


►— ' 


i: f\) 00 


pH a> 


1— 


o UJ rvj >t 


lA * 


tJ 


ox • .-< 


pH X 


2 


h- O • 




X 


-J 1 O 


K- 


U- 


< X II -«■ 


cr 1- 2 




X L'J rsi 1- 


• < X 


_J 


X > 2 1 


H- X X 


<l 


UJ O X 


'-'XI— 


uu 


X 1- ^ 


U- o UJ 


q: 


»- X ^ 1 


•--•XX 



o 

O 



o o 



410 



— O C3 

OOOOOOOOOOO 

xxxxxxxrxxx 

ooooooonooo 

xxxxxxxxxxx 

ccaiciiQCcr. aiocccaicccs^ 



00 


•«■ 






< 


h“ 








CM 1 






ro 


* 








•a- o 






‘S' 


z 1 




nj 


1- 


•-H tU 




• 


LL. 


^ N 


CM 


o 


•V. 


U. ^ 


• 


r— 1 


s: 


CO in 


o 


LL 


C£i 




p-A 


► 


-J 


—I 


u. 


•> 




X nj 




II 


"Z 


*— • • 




UO 




o 


« 


00 




UJ 


a. 


UJ 


2 


cc -a- 




cx 


LU 


X 1- 


UJ 


a 


o 


00 1 


h- 


•• 


o 


00 >4- 


» 


rg 


a: 


UJ o 


nj 


X 


Q 


c^: 1 


T' 


o 


>- 


CL UJ 


h- CD 


X 


X 


'T 


^ X 


cx 




o tn 


O ac 




u. 


2: 'O 


O 


LL. 


C3 


< nT 


LL 


O 




•O 


•* U 




>- 


cx nj 


O 


lU 


1— 


• 


UJ 


CD 


>— • 


X o 


UI O 


22 


to 


UJ ^ 


1- z 


< 


•yr 


Q * 


^ <t 


CX 


in 




a cx 




w 


X 1 


j; 


00 




•—1 r-A 


O. 


00 




O 


• 5: 


a LU 


UJ 


UJ 1 


>t UJ 


cx 


X 


CSC lU 


O h- 


r-t a 


h- 


X r- 


m 


o 




►- vO 


• III 


r-A IJJ 


LU 


< 


K X 


• X 


<C— 


oc o 


-J H 


O 1- 


HH 


lu *4- 


• 


■W 


CL S 


CL 


h- LU 


UJ UJ 


QC 


5! • 


• Q 


h- Q 


K LU 


UJ O 


QC ^ 


t~* 1— 1 


^ h- 


K- 


— ' X OO 


a 00 


rj ILI 




^ • h-> 


X H- 


X Q 


u. -a- 


• X 


^ X 


O 


1 j r^ 


.~i o o o 


X O 


• 


r-l CO • 


• • 


QC h- 




1 o * 


'4' •> 




c 


UJ ^ X 


r-» X 


2: 2: 


>v. 


o • — 1 


• P~A 


Q O 


)- C- 


O' 1- 


h- ^ 


t— 1 t— 1 


O II 


CO O »— 


CD H- 


t— v~ 


z: fM 


o • c 


• c 


o o 


X X 


S'- 


o- 2; 


2: ic 


UL O 


•o oc 


«— cc 


X X 


X 


• U- X 


a o 


a. u_ 


< CX 


o u- 


a 






r-A 








o 








o 


o 



o o 



411 



oooocDor:>oo^->« 

ooooooooooo 

OOOOOOOOOOO 

O O O O o O LJ o o o o 

oooonoo-)ooo 

XXXXXXXXXXX 

c£.(X.o^a^cf:c£.a:c^cca:Qi 



uo rg 
< « 

-H- 

<s»- »-• 

-M- 

I- li. »- 

u_ CD r 

V. — I m 
X O 
cc I 

LU - 

rj . 



CN 

rvj o 



> II 
</) 





LU 


r- 






X UJ 




OC 


.-4 






s: X 




X 


rj 






UJ X 


23 


CO 


• 


tn 




h- ► 


UJ 


CO 


O 


r-» 




► nj 


O 


UJ 


w 


• 




nj O 


>■ 


Cl 




LU 




O C 


X 


C_ 


1— 


r~i H- 




O X 


o 




1 


O 




X X 




o 


f\J 


<j o 




X 


a. 




o 


m o 




X 


a <1 


1 


m — ' 




X o 






LU 


(M *. 




LJ 


>- 


(X 


CO 


• o 




X 


1— 




sO 


o -- 




X o 




o 


-}■ 


-If- lU 




o 2: 


CO 


LLI 


f\l 


K* h~ 




< 


X 


a 


rvj 


1 




< X 


LU 




r«4 


—I X 




X 


O 


X 


• 






CO 




*— 1 


o 


1 




X CO 








LU • 


X 


5: LU 


tu 


lU 


-K- 


'J- vT 




X X 


X 


X 


K- 


m o 




1- X 


1— 


X 


1 


^ in 


o 






h- 


vO 


o • 


— J 


X X 


LU 


< 


O 


-H l~ 


•> 


X X 




X 


(NJ 


— « _» 


vO 


1- I- 


>— • 


LU 


CM 


• « 


>w. 




s: 


Cu 


'O 


O H- 


UJ 


X X 


0^ 


5: 


m 


<-« • 


►- 


Q O 


OJ 


LU 


• 


•)?> or: 


*— < 




K~ 


H- 


O h- o 


X CO CO 


LU 






1 • 




1- l~ 


O 


LL 




CD • 




o 3 




o 


h* 


o o 




a o 


O 




• 


1 >?• 


« 




K 




'g- 


UJ <r 




► » 



Cl 

\ 

O i~ c:l 
•- O II 
1^ 23 r*j 

0X0 

Z U_ O 



u. u. <r O'. ' 



IT* . 
n3“ • • 

m I-- I— 

moo 

I • • 

h- Q. 

O u. o 



< < o: 

21 2- X 
cr a I— o 

o o lu 2: 
u. u- q: lij 

O 1-^ 

o o 



o o 



412 



— of^oooo »-4 

o o c o - ^ o 

OOOOOOOOOOO 

o o c' o ' . -i: o o o o o 
^ 22 : 2 : 2 :^ 222 : 22 : 
ooaoooooooo 
xxxxxrxxxxx 

cLocccalciCciicica: 0 : 0 : 0 : 



m <«■ o 

* -Jf 

■«• 2 * 



! O 
I I 



: CO 

• o 



UJ 

2 o: 
UJ z> 
o t/> 
o </) 
o: UJ 
H- a: 



o 
uu 2 
O < 



O 
(/) UJ 
2 O 



X CL 



rvj ^ o 

0 o 

1 « -I 

UJ tn •. 

o 

^ I w 

tu LU 
ITS ^ 

0 ^ 

^ <t CL 

* 3 

O O' — 

w ^ . Q. 

-K- * Nf 

h- O O r -4 

1 tr> o 



rsi o 

o 11 . 

•> 

u. • 

n 

• i/) 

n CO 
Cl. UJ 
5 - q: 
UJ Cl 
f— •» 
rsi 
rsi 2 
2 O 
a X 
X CL 
OL 

u. 
a- o 
u 

'jj 
UJ O 

o 2 
2 < 
< OC 
CL 

00 



Cl to 
2 lU 
UJ CL 



L 2 CV 

► o: X 

- UJ UJ 

- h- f-- 

J UJ 

: cj LL 

j n 
: o 
: h- 2 
o 
: 2 
1 o h- 
< o 

■ t— 2 
» O X 

: 2 u- 

> X 

. u_ < 



: ro I 

1 't 



IM 



t UJ lU 
“ X X 



I h- UJ 
fO JJ • I— 

• ^ CL —> 
CD O CJ CL 
w vC . S 
■K- m 

r- m o h- 

• C' CO • 

• O <}• 



UJ UJ 
Q Q 

to a 
K- H*“ 

o o 

*■ » 

' X X 



C- i' K- 

II H- O O 

CM I • . 

2 cn >— CL 
ri o ^ 



I— H- 2 

< c: 

2 5 ^ X 

q: o: Q 

. 'D O UJ 2 

♦ u_ u_ a: UJ 

O 

o o 



o o 



413 



-^fM'^N^-tOvTtr^COO' 

ooooooooo 

ooooc oooo 

ooooooooo 

XCDcOcQOCCDcCCCoC 

-J-J-J-J-J -J-J-JJ 

aaoooooQO 

ooooooooo 



o 

a 



< 

I 



2 1 


QJ 


0 < UJ 


•> 


LU 00 


• 


K eg 


II 


0 < lA 


•jj 


2: m 


or 


ZJ 0 m 


•k 


It < -4 


*0 


Z! • 


CD 


< c 0 


_J 


•— < w 


0 


00 1- -H 

< 0 


0 


Lu a: 


Ot 


a: 00 « 
0 0 


0 


»— 00 0 


C£ UJ 


0 oo -J 


0 


< 0 < 


0 


Lt a: 1 


0 <1 


1 0 O' 


r-i a: 


-> eg 




s: 00 


sO 0 


2: :d e- 


z 


a: s: >0 


UJ 


3 -4 gD 


1- 00 


CO • 


— Q 


-j 0 


Ct «J 


o 2 : w 


^ 0 


0 * 


— z 


2: -» 


• >• 


UJ 0 QC 


i-« UJ 


H CL ^ 


• QC 


1-3 0 


1 — 


O 


-J UJ 


I.U 3 


• X 


2 UJ < 


QC 1 — 


00 1 


• 


S: < rH 


crC UJ 


q: CO xj- 


a Q 


UJ eg — 




h- or eg 


• to 



! tn o h- 
i o 



c? o z> 

o K- ;r 



O c :* 2 : 
ir > 
z> ij 

Li_ It. q: 



o o 

o » 

o .. 

»“• X 



• o 

o I 

UJ 
ct r*- 
X <r 
iti rj 
II <? 

■t: cr t: 



O o 
o ^ 



I— ^ 

< cf 
Z> 

w a: Q 

U- Q uj 2 

— ' u. cr: ui 



414 




K 

















.-•rsir^'j-iTisor^oo 

OO'^C'OO'^^ 

o o o o O O o o 
c'> "•> cr T "■ 

QQOCiOOQO 

_J_I-J_J-J-J_J— I 

DDoccccocrccirsca 



cro-^fMnvjinoi^ooo'O 
oooooooooooo 
QOOQQOOQOQOQ 
— i_j-j-j-jj_j-j_j_j-j-j 

cccDcccctrcncDcDccccir':^ 



^ f\{ ro <r 
o o o o 
o o Q o 

_j -J _j -J 

cc CD d CO 



tr\ so CD o 

'Nj -J 

o o o o o 



Q Q O Q Q 
^ ^ 'id 



3C cc cn cc QC 



o <NJ ro si- 

r- r^, m r' 

o o o o o 

o -3) o o 
O Q O D a 

'id 'it: -id -id id 

-J _j -j — I «j 

CD CO cr CD CO 



CsJ 00 









00 




















X 
















X 






















.1^ 


o 




»- 




o 


r-» 


ro vO 




m 


O' 




in 


m 






C 


o 


O 




'4' 




n 


in 


in 


m 




'T 


'O 






u. 




o 


o 


o 


O 


o 


o 


«— < 




o 


nj 


f“* o 


P-4 


»-4 


o 




f— 1 


O 


o 


•-4 


o nj 


t-4 






i— ( 






U- 




+ 


1 


+ 


1 


1 


+ 


1 




I 


1 


1 


1 


1 


1 


4- 




1 


1 


4* 


1 


1 


1 


1 




'T 




o 




UJ 




UJ 


UJ 


UJ 


UJ 


tu 


UJ 


UJ 




UJ 


UJ 


UJ 


UJ 


UJ 


UJ 


UJ 




UJ 


UU 


UU 


UJ 


UJ 


uu 


UJ 




•w 


X 


m 




o 


















































rn 




3 


w 


i-H 


o 




CO 


00 nj 


(N 


ro 


m 






in 




o 


<r 


00 


O' 


h- 




-o 


in 


o 


in 


CD 


cn 


O 


rvj 


»— « 


< 


r- 




» 




vO 


vJD 




CO 


in 


h- 


nj 




O 


m 


o m 


i'- 


nj 


CsJ 






rn 


o 


vO 


O' 


-4 


O' 


w 


OO 


•> 


o 


w 


h- 




(NJ 


fO 


<r 


vf 


nj 


sO 


i—4 




O' 


in 


o o 


'4' 


m 


m 




O' 


>o 


o 


00 


nj 


O' 


.-4 


h- 


.■ 


— » 




h- 


o 




in 


-r 


o 


<N 




nj 


o 




1-4 




f'- O' 


'4- 


in 


sf 




'T 


un 


o 


O' 


<-4 


in 


O' 


UL 


— 


in 


— 


u_ 


w 




in 


00 


>?■ 


ro 


o 


O' 


m 




sT 


in 


m 


■C" 


n 


t-4 




m 


O' 


c* 


CO 


I'- 


vi- 


in 


LU 


vT 


w 


o 


u. 






00 




CJ 


ro in 


O' 




CO 


o 


m n- 


a' 


in 


00 




m 


-4 


in 


m 


ve 


ce 


f-4 


III 


•> 


H- 


ro 


UJ 


0^ 




•— 1 


-c 


»— 1 




nj 


fH 






h- 


nj 


00 




<-4 


m 


r- 




in 


•-4 


IT. 


r'- 


00 




<n 


o 


<?• 


X 


w 


o 




















































o 




ol 


o 


o 


1—4 




















1 








1 








1 


1 




1 




1 


1 




< 


CL 


o 


» 


in 




















































*♦ 




» 


ro 


•>-1 




w-< 


— 1 


CJ 


sO 


nj 


rj 


nj 




r- 


-n 


vC 




m 


nj 


rn 




r- 


vO 


n 


CO 


O' 


m 


00 


n 




' — . 




o 


w 




o 


o 


o 


o 


o 


o 


(\J 




o 


o 


-4 


o O 


•>4 


o 




.—4 


o 


o 


^-4 


o 


o 






N^ 


Nf 


o 


— 


1— 




+ 


1 


4- 


1 


1 


4- 


1 




1 


+ 


1 


1 


4> 


1 


1 




1 


1 


4- 


I 


I 


4- 


1 


s: 


— 




ro 




u. 




UJ 


UJ 


u. 


UJ 


UJ 


UJ 


uu 




UJ 


UJ 


lU 


UJ 


UJ 


UJ 


UJ 




UJ 


UJ 


UJ 


LU 


UJ 


iU 


lU 


< 


l/D 


>- 






u. 


















































LO 


•> 


a: 


in 




•JJ 




o 


m 


C" 


<r 


rsi 


rj 


O' 




00 


o 


vO 


>0 CO 


CO O' 




o 


o 


o 


CO 


<• 


o 


vO 


H> 




UJ 


o 


—I 


o 




o 


ij' 


<J 




O' 


o 


X 




'T 


o 


r-4 


h- 


m 


vO O' 




vO 


m 


o 


in 


o 


C-J 


cn 


to 


>r 


o 




rn 


o 




o 


00 


in 


ro 


O' 


o 


vC 




'J- 


o 


o 


't r- 


vT 


h- 




in 


o 


o 


in 


O' 


o 


O' 




w 


V. 






» 


m o 




OU 




r^ 


vO 


m 


in 


nJ" 


o 


n- 


o 


nj 


o in 


-o 


nj 




o 






o 


<\i 


—* 


X 


CsJ 


o 


J— 


-0 


o 


o 




LPi 


1 


o 


c 


r- 


1-4 


rsj 


o 


O' 


<— t 


O' 


o 


»*-4 


O I'- 


•-4 


<_) 


o 


1-4 


O 


r- 




H- 




fO 


U- 


o 


+ 


o 




'T 


'T 


in 


sr 


UJ 


1 


i—t 


in 


o 


00 


>r 


O' 


CT' 


4* 


h- 


r-4 


r- 


o 


JJ 


U\ 


in 


w 




to 


— 


u. 


w 


LU 


r- 




1— 1 




—4 


'T 


O' 


UJ 


1-4 


(N 


O' 


Osl 


It'S 


nj in 


UJ 


>4“ 


m 




cn 


in 


nj 


<M 


o 


- 


X 




UJ 


* 



















































00—0 I |sO II llf^l 





_J 


vi- 








► 


O 


— V 




o 


















































>— 


w 










» 






O 


,—1 


o 


O 




vj- 


f-4 


ro 


m 


t-4 


t-4 


00 


n- 


m 


in 


vO 


00 


O' 


0 




O' 


•—4 


t-4 


0 




< 


CL 








o 


(NJ 


r\i 




o 


O 


o 


O 


o 


O 


o 


3 


1—4 


— f 


o 


-4 


o 


o 


t-4 


o 


sr 


t-4 


t-4 


0 


f4 


•—4 


0 


CNJ 




to 


O 


-j 






m 


O 


t-4 




CJ 


•L 


tf 


4- 


+ 


1 


+ 


4- 


•—4 


I 


4- 


1 


1 


4- 


1 


1 


00 


1 


1 


+ 


1 


1 


1 


1 






» 


o 








w 


■ 




in 


:u 


LU 


UJ 


uu 


LU 


LU 


uJ 


nj 


LU 


LU 


LU 


LU 


lu 


LU 


LL- 


-4 


UJ 


UJ 


UJ 


lu 


LU 


LU 


LU 




-J 




X 






m 


V 


1— 




*0 
















4- 
















rsl 


















< 


vi- 


X 






o 




u. 




• 


o 


in 


rj 


o 


t-4 


vj- 


O 


• 


h- 


O 


r- 


rsj 


'O 


o 


-4 


• 


r- 


0 


3 


t-4 


0 


O' 


O' 




3 




o 






» 


— » 


LL 






CM 


o 


r- 


o 


CO 


r*. 


O 


1 


vT 


CsJ 


m 


n 


-4 


vO 


m 




m 


m 


0 


in 


rsj 


vO 


h- 




O 


O 


.-4 








t-4 


UJ 






4- 


o 


in 


o 


O 


•-4 


o 




vi- 


o 


vj- 


r- 


o 


o 


n- 


V 


rr. 


m 


0 


m 


vi" 


rg 


cr 




» 


X 


lO 






o 




r~> 




vj- 


vO 


r^ 


O' 


o 


<T 


vi- 


O 


r- 


ce' 


t-4 


o 


oc 


-4 


r- 


o 


m 


in 


-4 


0 


CSj 


-4 


vO 


f4 




CL 


o: 


X 






m 


1— 


O 




o 


-t 


nj 


un 


o 


CO 


rsj 


o 


•—4 




un 


r- 


r- 


o 


vi- 


un 


o 


in 


CO 


0 


rsl 


•— 4 


r- 


ro 




s: 










— » 


u. 






4- 


o 


Cvl 


nj 


o 




nO 




1 


t-4 


O' 


CsJ 


vt 


-n 


U-V 


O' 


4- 


o 


CO 


in 


m 


0 




in 




UJ 




vO 






(NJ 


u_ 


IT. 




LU 


•o 


in 


f- 


<NJ 


O' 


m 


in 


LU 


t-4 


O 




vi- 


sr 


O 


O' 


LU 


o 


.-4 


CM 


ro 


cr 


nj 


CO 




1- 


vi- 


w 






O 


LU 


O 






















































•• 


•— 


»- 








O 




— S 


nj 




1 












CO 


1 










1 


1 


O 




1 














to 


3 


to 




X 




o 






n4 


















































to 


S' 


27 




h- 


o 


» 


— * 




rj 


m 


o 


O 


m 


>i- 


o 


m 


1—4 




rj 


r-4 


o 


—4 


r- 


CO 


O 


f-4 


nj 


3 


CM 


vi" 


•vi" 


0 




UJ 




O 




iL 


ro 


1-4 




^4 


cc 


o 


o 


O 


o 


c 


o 


o 




t-4 


o 


rj 


—4 


O 




o 


o 


rsj 


t-4 


0 


eg 


t-4 


0 


CM 




QC 




o 




• 




o 


t-4 


nj o 


4- 


4- 


4- 


4- 


1 


4- 


+ 


o 


1 


1 


1 


1 


4- 


1 


1 


o 


1 


1 


4- 


1 


1 


1 


1 




CL 


vT 






3 


0-4 




o 






UJ 


UJ 


UJ 


LU 


LU 


LU 


LJ 


o 


LU 


LU 


UJ 


UJ 


LU 


LU 


UJ 


in 


lU 


UJ 


LU 


LU 


LU 


uu 


LU 




X 


t— 








CJ 


UJ 


v— 


K- CJ 
















CD 
















m 
















< 


»4 


H- 


vO 




* 




o 


K- 


IL 


• 


C" 


00 


m 


Uj- 


-4 


(Nf 


o 


• 


oc 


vi 


O 


vO 


O 


vT 


3 


• 


cr 


0 


m 


CO 


r^ 


0 


m 


»— 


to 


O 


•*-- 




3; 


Z' 


21 


U_ 


LL 




r' 


vC 


CO 


O 


O' 


O 


o 




t— < 


00 


r- 


in 


O' 


in 






in. 


ITi 


n- 


.-4 


rg 


CM 


0 


<i 


V. 


<1 






_j 


( ) 


UJ 


u. 


LU 


V. 


m 


m 


in 


rsj 


CD 


vC^ 


o 


■X 


CO 


vO 


CNJ 


-4 


o 


sO 


vO 


X 


rj 


un 


t\i 


n- 


O' 


vT 


OJ 


3 




Cil 


to 




o 


H4 


-J 


UJ n 


-4 




—4 


rj 


O' 




o 


o 


rj 


o 


o 


n- 


in 


tr> 


in 


CO 


m 


rj 


m 


0-4 


m 


r- 


cn 


0 






u_ 


CL 






to 


< 




O 


O un 


ir> 


vC 


cn 


in 


n- 


o 


O 00 


m 


nj 


CsJ 


o 


n- 


•J' 


o 


n- 


sr 


in 


00 


-0 


r- 


0 




CJ 


>> 


LU 






X 


> 


O 






O' 


C' 


O 


in. 


sO 


o 


in 




rj 


t-4 






CO 


rj 


O' 




'** 4 ’ 


n- 


CO CO 


0 


0 


n 


O 


5". 


X 


X 






LU 


►4 




CO 


<t 




t-4 


m in 


nj 


m 


■s7 


< 


r> 


OD 


vD 


vO 


CO 


o 


m 




fir4 


rj 


cr 


r- 


r» 


m 


m 


CJ 


CD 


O' 




<r 


DT. 


3 


vi- 


O 1- 
















































-J u 


lO 


lO 


— f 


UJ 


•— < 


O 


o 




< 




1 


1 










< 


1 




1 


1 








< 


1 








1 




1 


CD o 


X 


>- CL 


Q 


UJ 






3 




















































^-4 


CVJ 


m 








-4 


nj 






(M 


n 


>4* 


5 

6 


r- 




.—4 


CJ 


m 


vi- 


in 


o 


n- 




f-4 


CM 


ro 


vg- 


5 

6 





415 



DATA C4/ .6050630 t-l3, .136845S E-10 BLK0T035 

, .1558777 E-07, .8126444 £-05, .1700264 £-01, .4500000 E+03 8LKD0036 



500C00 E+03, .9474315 E-18, .2497149 E -16 .38 3025 9 E-14 BLKD0037 



C 3 O' O — ' (N ro vt- 

ro S+- 

O O O O O O O 
0 0 0 0 0 0*^^ 
O Q O O O C5 Q 
V ^ ^ ^ ^ 



ir\sor-<ca' 

<r <f ■''■ T' 

ooooooeoo 

OOCiCOCOOC: 



CC CD CO 



CC CC CC CD 



CC cC CD CO CD 



CO CD CD CD 



>j*u'\^of^cocr c— «(Nj 

o o o o :d o 

OOOCOaOQQC 

_j_j_j-j_j_j-j_j_j 

CDCOCCCCCOCDCCCDCD 



m <riA'Or^oooo»-< 
n O o o v'*- sO D- 
O o O O O O O CD O 

Q0QQ0Q03Q 

_j_j_j_j_j-j_j-i-j 

CDCDcDcOCDCDalCDCO 



in 


CD 


>4- 


CD 


rri 


o 


O 




o 


o 


1 


+ 


1 


1 


+ 


UJ 


UJ 


UJ 


ULI 


UJ 


o 


o 




o 


o 


CD 


o 


__4 


M- 


o 


vO 


o 


o 


vO 


o 


fM 


o 


CM 


O 


o 


m 


o 


m 


in 


o 


CC 


in 


CM 


CM 


in 




CM 


sC 




in 



CD h- sO m 

0 o r-i o o 

1 + ll't- 

UU LU LU UJ UJ 

CD CD r- o 

CD CD ITi CD O 

CO D- D- UD O CO 

r» fx ^ >r o — < 

cr .TO •--* o I 

CD cn m Lu 

>T r-( rO 



I 



o 



0 r-« O' O' ro r\j 

o ^ O o ro 

1 I I + in 

UJ UJ UL. LU UJ i-« 

(X) m d 4 v^ 

ro in — < o •■ 

D' CO n CM 00 o 

-0 o o -?■ rg 

rr» t'- GO CM OQ t 

— I CM in m o 

in o nj CM 

..... m 

I I <*• 

► * ► ► ►'g- 

CM rg rj rn 

o rj —( O r-t 

I « I I + 

LU Ul LU LU UJ nj 

—I D- O D- I 

vO vO m o O' 

O' O' 'n GO o 

D- O' <* in in 

o n O' cn u 

-sD rj Dj r- o 



CM rn in so D~ 



< 
‘ o 



o 


o 


00 


CC 


^-4 




CM 




O 


CD 


st 


CM 


pH 


•p-J 


CD 




'4- 


CM 


pH 


>4- 


CD r g 






CD 


r-4 


X 




I— 1 


o 




o 


o 


o 


O 




o 


O 


O 


O 


o 


o 


O 




O 


O 


o 


O 


O O 






CO 


o 


o 




1 


+ 


1 


1 


+ 


+ 


•f 




+ 


+ 


•f 


+ 


+ 




+ 




+ 


1 


U3 


4- 


+ 


1 






4 


4 


1 




UJ 


LU 


UJ 


LU 


LU 


UJ 


LU 




lU 


LU 


UJ 


LU 


LU 


lU 


UJ 




LU 


UJ 


LU 


LU 


LU 


LU 






LU 


LU 


LU 




o 


O 


CM 


O 


o 


CD 


CO 




CM 


00 


vT 


O' 


O' 


o 


o 




•T 


O 


O 


CO 


O' rH 


o 




O 


pH 


CM 




in 


00 




O' 


o 


o 


1— « 




CO 


00 


00 


D- 


O' 


o 


in 




X 


X 




O 


CM D- 


• 




O 


O' 


CM 




O' 


O' 


O' 


O' 


o 




o 






CO 


vO 


r- 


pH 


o 


o 




O' 


X 


CD 


o 


O 


O' 


o 




O 


X 


O 




CO 


vO 


O' 


r- 


o 


O 


in 




r-^ 


in 


rD 


o 


pH 


o 


X 




•H 


r-4 


pH 


o 


O 


<1* 






o 


O' 


X 




in 


O- 


o 


>J- 


o 




sO 




vT 


00 


C 


in. 


>+• 


o 


o 




n- 


vf” 


pH 


o 


X 


CM 






o 


X 


X 






'i" 


vO 


o 


r- 


1— « 


oc 




CD 


D- 


CM 


o 


o 


Q 


c^ 




o 


vO 


st 


CD 


CD ^ 






o 


'4- 


X 




r-( 


r- 






.-1 


O' 








in 






DJ 


CD 


CD 




CM 


O' 


O' 




X 


CM 






CD 


(M 


X 








1 








1 




1 


1 


















1 














■ 






C'J 


rj 


_4 


C'J 


o 


in 


m 




o 


in 


nj 


pH 


O 


CD 


CD 




04 


tn 


CD 


pH 


pH 


DD 






O 


pH 


C'J 




i>-4 


o 


'J 


•-I 


o o 


O 




o 


o 


O 


O 


O 


o 


O 




O 


o 


O 


o 


o 


O 






. 


o 


o 




1 


1 


1 


1 


4> 


4> 


4- 




-f 


+ 


-f 




+ 


1 


+ 




+ 


\ 


1 


+ 


4- 


4- 






o 


1 


4 




UJ 


aj 


U1 


lU 


UJ 


UJ 


UJ 




LU UJ 


UJ 


UJ 


Uj 


LU 


LU 




LiJ LU 


LU 


UJ 


UJ LU 






p. 


LU 


UJ 




















































o 








vO 


O 


r- 


DJ 


o 


O' 


'4' 




00 


O' 


CD 


O' 


CD 


DJ 


in 




X 


o 


O 


rj 


C'J CM O 




• 


X 


•H 




M- 


r— 1 


o 


cn 


'J- 


in 


CD 




in 


in 


X 


O' 


in 


CD 


sO 




X 


X 


O 


O' 


O' 




• 




o 


X 


CM 




D- 


in 


O' 


a.- 


CD 


sj- 


CD 


'D 


CD 


r- 


OC' 


CD 


r— 1 


O 


vO 




X 


O' 


X 


pH 


pH 


c o 






pH 


O' 




.-H 


CM 


in 


sO in 


O' 


•— t 


O 


o 


o 


CM 


sj- 


o 


CD 


n- 


X 


D- 


sO 


CM 


UD 


X 


X 






o 


X 


CD 




M- 


rn 


vO 


o 


r- 


O' 


CM 




ua 


o- 


O' 


X 


o 


O 


D- 


o 


CD 


X 


CM 


O' 


vO 








. 


X 


pH 




'O 


CM 


tn 


'4- 


sO 


m 


O 


UJ 


-T 


00 


00 


o 


CM 


m 


X 


+ 


X 


sr 


r» 


O 


pH 


X 






o 


O' 


X 






.-H 


1—1 


D- CD 




CM 




—4 




>D 


f" 


•H 


*H 


pH 


UJ 


o 


X 


sT 


pH 


<M 


CM 










pH 




















































o 


• 


• 




1 




1 


1 




\ 


1 


■■S\ 


1 


1 


1 




1 


1 




o 




1 








1 






. 




1 




. 


» 


. 


» 






» 


o 




» 


» 










pH 






. 


.p 






. 




o 


»■ 


» 




M* 


vO 


rD 


rn 


CM 


m 


CD 


in 


—4 


in 


'T 


sT 


pH 


CD 


CM 


O' 


CM 


pH 


X 


CM 


CD 


o 


X 






sf 


CM 


pH 


_4 


o 


CM 


( 


O 


o 


o 


o 


c 


o 


O 


O 


o 


O 


O 


nT 


O 


O 


o 


O 


O 


o 


Q 


o 


o 


o 


O 


O 


1 


1 


1 


1 


1 


+ 


>♦' 


O' 


+ 


■L 


4> 


+ 


1 


1 


+ 


M- 


+ 


■4- 


1 


1 


1 


4 


•4 


• 


• 


1 


1 


4 


lU 


UJ 


Uj 


UJ 


LJ 


UJ 


OJ 




UJ 


lU 


LU 


LU 


LU 


UJ 


UJ 


CM 


LU 


LU 


LU 


LU 


UJ 


UJ 


UJ 


o 


o 


iU 


LU UJ 
















• 
















sl- 
















•> 










CM 


CM 


-g- 


in 


<~i 


GO 


o 


1 


o 


o 


fD 


O 


in 


M- 


O' 


• 


X 


O 


sO 


CM 


pH 


X f'- 


0 

0 


X 


O' 


X 


00 


O' 


in 


CD 


r-* 


o 


CC 




o 


in 


00 


o 


O' 


pH 


o 




MD 


o 


o 


pH 


og 


vO 


D- 


• 


• 


CM 


r- 


pH 


in 


cn 


si- 


O 


in 


Ln 


O' 


» 


O 


M- 


O 


o 


CM 


CD 


CM 


» 


•O 


o 


<r 


CM 


pH 


CD 




o o 


X 


rD 


pH 




D- 


GO 


m 


00 


GO 


O' 


CD 


o 


r- 


sf 


o 


X 


tn 


CM 


pH 


s^ 


o 


X 


O' 


o 


X D- 






D- 


O' 


O 


CD 


>n 


o 


CM 


CM 


o 


X 


O 


o 


st 


X 


o 


go 


in 


X 


o 


D- 


o 


o 


X 


pH 


D- 




o 


o 


sf 


s4- 


pH 


X 


in 


o 


vO 


sT 


i-H 


tn 


+ 


UD 


O' 


CM 


CD 


>H 


CD 


rD 


+ 


X 


X 


-H 


O 


fD 


•o 


pH 


• 


• 


X 


pH 


X 




•g" 


in 










UJ 




CM 


-* 


-4 


>H 


-H 


CM 


UJ 


pH 


pH 




X 


CD 


rD 


X 


o 


o 






X 


1 










1 




in 






1 




1 






O 








1 


1 






o o 


1 






























































'O 


CO 


CD 


D- 


sO 


r*^ 


CD 


c 


•4* 


U\ 


V' 


pH 


CD 


"4' 


p— ^ 


f>4 


>i 


s4- 


pH 


If. 


pH 


CD 


pH 


o 


o 


pH 


X 


r-< 




o 


o 




o 


o 


O 




O 


o 


O 


o 


O 


O 


O 


S." 


O 


O 


O 


o 


o 


O 


O 


» 


» 


o 


o 


O 


1 


1 


+ 


1 


1 


+ 


+ 


o 


+ 




+ 


4> 


+ 


1 


•4> 


pH 


+ 


4- 


+ 


1 


4- 


1 


4 




c 


4 


1 


1 


:.U 


lU 


Lit 


UJ 


u.t 


LU 


LU 


in 


lU 


Uj 


Ul 


UJ 


UJ 


lU 


•u 


C'J 


LU 


LU 


UJ 


UJ 


LU 


UJ 


i-J 


. 


• 


UJ 


UJ 


LU 
















r- < 
















X 
















o 


o 








nO 




O 


CD 


O 


O 


r-H 


• 


O' 


>4 


n- 


o 


<r 


in 


o 


. 


>4- 


O 


X 


D- 


O 


CM 






» 


o 


X 


O 


00 


•N* 


O 


O 


in 


O 






sl- 


O' 


<4 


o 


D- 


C' 


o 


1 


X 


O 


CM 


O' 


O 


X 


pH 




o 


o 


X 


O 


D~ 


CJ 


o 


CD 


vQ 


o 


vO 


"s. 


CD 


CD 


nj 


CO 


CM 


o 


o 




o 


O 


O' 


sO 


O 


X 


D> 




. 


CO 


o 


CM 




O' 


o 


CD 


sj- 


o 


c 


vD 


O' 


D- 


C'J 


o 


rj 




o 


D- 


o 


o 


D 


pH 


O 


CD 


C'J 


X 


o 


o 


CM 


O' 


CM 


in 


o 


CM 


in 


r^. 




O 




rD 




o 


r— 4 


CD 


o 


O 


-1- 


c 


X 




O 


CM 


>4- 


o 




o 


X 


X 


O' 


O' 


in 


O 


in 


&■ 


CO 




r- < 


rj 


LD 


o 


C'J 


rg 


X 




<) 


X, 


X 


O' 


X 


D- 


X 




o 


X 


CD 


CJ 


vO 


in 


DJ 


'4' 


LU 




r» 


< 




<} 


CD 


CD 


in 


pH 


pH 


< 


pH 


pH 


CD 


>o 


pH 


D- 


pH 


< 


. 


r-H 


C'J 


pH 


. 


. 


• 


. 


. 


« 


• 


1— 


. 


• 


. 


• 


• 


. 


• 


»— 


• 


• 


. 


• 


• 


• 


• 


h- 


o 


. 


* 


. 










1 




1 


< 
















< 












1 


1 


<L 








1 


























































r-< 


C'J CD ^ 


in 


nO 


D- 






CM 


''D 


tn 


o 


r- 






C'J X 


'4- 


X 


X 


D~ 




pH 


CM 


CD 


X 



416 



DATA EP SK/ 157.110,447.617,585.668 ,480. 132 , 143. 662 » 1 17. 51 9/ t BLKD J072 



CO m ^ fv. 00 

o o o o o o 

o o o o o o 

O Q C Q Q Q 

^ ^ ^ ^ 

-I -J >J _l >J _j 

ca QD oc CQ cc GC 



fM 

O 



LU 




00 


o 


O 


• 


CO 


o 


o 




<N 


rH 




o 


• 




O 


o 


•■ 




rj 


o 


O 


m 


1 




UJ 


o 


ro 




<r 


o 


h- 


• 


o 




'T 




P—4 


o 


• 


vO • 


o 


-*• o 


► 


O 'V 


OJ 


• 00 h- 


o 


00 • 2: 


1 


eg :o O' 


LU 


•> «-> CL 


O 


O eg 


O' 


• •‘V. 


ro r\j 


eg 1 — • lA 


<r o 


mm* 


nT I 


•“ • O 


lU 


>0 ro •“ 


• r- 


m 


O CO 


O eg • 


•- »— I 


• ► o 




eg eg 


o cr> 


► • lA 


1 fNJ 


O eg • 


UJ • 


■-‘'4-0 


vO o 


O -1 ► 


CM .- 


• *. lA 


>r r -j 


GO • • 


O'' o 


«-< cc o 


•-n 1 


O 'N. 


00 jj 


^ o >- 


• 


-J — « cs: 


O vO 


O 'V liJ 


^ fvj s: to o 


1— ^ 




to eg 


< < < 


^ CO 


1- h- h- G 


o • 


< < <. 7Z 


o o 


Q Q O LU 



<-i r j 



417 





r\j 




N*- 


ir> 




r- 


00 




0 




-NJ 


ro 




in 


vn 


h- 


<n 


0 


0 




nj 


«n 




in 


vO 


r^ 


00 


0 


0 




o 


c 








0 


CJ 


0 




—1 


i—j 


— H 


— t 






»— ( 


— 


1 


f — 4 


C"v, 


Tsi 


T\j 


Ovi 




CM 


r-vj 


CM 


CM 


CM m 




c? 


0 




0 


C .5 


'I! 


0 


0 


ej 


0 


0 


0 


a 


c~ 






0 


c:; 


0 


O 


0 


CD 




0 


Cl 


CD 


0 


0 






") 


o 


0 


Z) 


0 


0 




0 


•w 


-> 


0 


0 


OJ 


0 




0 


0 


£_; 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


h- 




h- 


H- 


H- 


f- 


h- 


h- 


h- 


K 


1— 


H- 




t— 


►- 


1— 


f- 


1— 


h- 


»-* 


K 


1— 


h- 


►- 


Y- 


»— 


t— 


1— 


I— 


f- 


h- 


2: 2: 




2 


2. 


2 


2 


2 


2 


2 


2 


2 


2 


2 




2 


2 


2 


2 


2 


2 


2 


2 


2 




5: 


2 




2 


2 


2 


h- 




V— 


1— 


>- 


1— 


i- 


h- 


1— 




h- 


>— 


h- 


h- 






h- 


t— 


K 


K 


1— 


H- 


K 


V~ 




I— 


V- 


h- 


1— 


H- 


h- 


t/) t/> 


LT> 


i/) 




t-0 00 


00 


00 00 


00 


00 


co 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


oO 


00 


00 









a- 
















































* 
















































* 










































* 








































00 








-M- 


a: 




* 


























LL 






U- 


3 










lii 


> 


-a- 


























• 






• 


»— < 










K 


LU 


-a- 


























0 






CD 


K 










■d 


X 


* 


























LU 






3 


(L 


00 






* 


JS. 


0 


•a- 




00 
















2 






0 






Q 


UJ 


CL 






-2 




3 


•a- 




1“ 
















0 






1 






1 


CL 


3 








o 


< 


«> 




2 
















t— « 


CD 


CD 


CD 


CD 


CD 


CO 


0 


:s 








2 


• 






LU 










00 




LL 


h- 


_J 


3 


3 


3 


3 


3 


CL 


00 






* 


< 


LU 


•a- 




2 










h- 


< 


• 


0 


X 


X 


\ 


X 


\ 


X 


CL 


2 






* 




• 


* 




UJ 










K-) 


1— 1 


(S' 


< 


m 


3 


3 


n 


3 


3 




< 






•» 


2 


2 


■a 




h- 










2 


00 


UJ 


(L 


1 — 


K- 


H* 


1 — 


Y- 


t— 


3 




3 






< 




a 




< 










3 


Q. 


0 


LL 


LL 


00 


CD 


U- 


CD 


CD 


X 


00 


00 






UJ 




a 


































K 


< 






* 


K- 


r-- 


a 




00 












1 


1 


1 


1 


1 


1 


\ 


1 


1 






Q 




•K 


00 


0 


a 


































3 


0 


2 


Y — 






\ 


a 




2 












»-> 


1 — 
















2 


3 


< 


Z! 




LL 


cn 


a 




0 












< 


<2 
















»— « 


cL 




3 


•» 


0 


C'J 


a 
















00 


00 










0 


0 


0 


H- 




3 


2 


■K 






a 














3 


D. 


h— 












X 


00 


3 


00 


X 


3 


-H- 


00 


<N 


a 




a 






2 




0 




















Q 


3 


» 


0 




iU 




a 




0 






< 




CD 


CL 


CL 










CL 


rvf 


CL 


CL 


a 


3 


3 


•K 


t-~4 




a 










LU 




21 


0 


0 










0 


0 


0 


CD 




> 


< 


•R- 


►- 


00 


a 




a 






1— 




>• 








LL 


LL 


LL 








3 


00 


•> 






a. 


LU 


a 




2 






00 




00 


CL 


K- 


X 


> 


X 


00 


> 


X 


UJ 


00 


3 


t— 


00 




UJ 


3 


a 




< 






*> 




























< 


< 




a. 


OJ 


a 










3 
























3 


K- 


00 




•ii- 


tJ 


< 


a 




2 






























X 


CL 


1— 


h- 


-w- 


q: 


>— 


a 




u 




m 


3 












LU 












»— 


3 




<i. 


-> 


u. 




a 


•— I 


>— 1 




*— 


K 












2 






LU 








CL 


00 


00 






2 


a 


> 


00 




2 


< 












3 






2 






0 


O 


2 


3 


-a- 


0 


< 


a 


•> 


2 




< 


00 












-U 


> 




3 






t— 


a: 


a: 




a- 


t— • 


LU 


a 


►-I 


Ui 




UJ 














Q 


CL 


>• 


3 








CL 


X 


X 


a- 


2 


K 


a 


X 


2 


















> 


3 


CL 


0 






VO 




»— 


t— 




< 


oO 


a 




»— t 




00 


< 












• 


< 


0 


> 






3 


3 


3 


»— < 


-a- 






a 


•—* 


0 




•• 


3 












0 


X 


CL 








Y- 


X 


3 




H-l -K- 


> 


00 


a 


2 






— * 


3 












LU 


K~ 


h- 


U 


> 




< 


1 — 






> * 


Q 


UJ 


a 




LU 




m 


•> 












CL 


2 


2 


t-H 


CL 


> 


U 




— » 




•• * 


0 


> 


a 




> 




w 


Q. 












00 


LU 


LU 


LL 


3 


Cl 




3 


• 






2 


LU 


a 


CD 


< 3D 


0 


2 








LU 










1— 1 


< 


O 


0 


2 


0 




X * 


cr: 




a 


< 


X 


< 


t—l 


LU 








CL 




3 


3 


0 


0 


X 


CL 


X 


< 


•> 




•* ■»• 


LU 




a 


J— 




1— 


3 


1- 








3 




)— a 


)— t 




lU 


1— 








X 






T* 






2 


h- 


2 


1— 


» 




> 


LU 


Y- 




3 


3 


3 


CL 


2 


X 




00 






<i- *K’ 


K- 


2 


a 


H- 


00 


h- 


< 


00 




1— 


CL 


< 


>- 


0 


0 


0 


00 


3 


lU 


X 




3 




W * 




< 


a 


00 


3 00 




00 




CL 


3 


CL 


h- 


*-t 


»— • 










u 


2 


w 






OJ 




a 




2 






LU 




LU 


00 


UJ 


►— ( 






3 


CL 


or. 


CL 


•-H 


3 






CD 


X 


2 


a 


LU 




X 


2 


03 




a. 


t/J 


CL 


3 


• 


• 


• 


0 


3 


Q 


X 


2 


CD 




< * 


Y- 


< 


a 


2 


2 1- 


3 


Q. 




0 


lU 


2 


< 


V- 


V- 




CL 


Q. 


CL 


3 


3 


< 




h- « 




2T 


> 




< 


I— 


t-~i 






cL 


c_ 


LU 


3 


< 


<x 


< 


<. 


< 


< 




0 


h- 




2 -K- 


Ou 


LU 


a 


K 


CL 




00 


X 




a. 


CL 


V- 


0 


00 


00 


O') 


> 


> 


> 


X 


a: 


X 




K -a- 


0 


LU 


a 


3 


0 




2 


0 
























3 


< 


h- 




00 -K- 


LL 




a 


a 


a H- 


LU 


2 
























O 




00 




■a- 






-R 


cr. 


CL 


2 


2 


2 


> 






















X 


00 






oj -a- 


UJ 


2 


a 


CD 


c. 


LJ 


i—i 


Q 


0 










.M. 


—» 










t-H 


< 


3 




2 ^ 


2 


C- 


a 


3 




21 


Q 0 


Q 










r~4 


CM 


<n 












3 




— < -a 


*— • 




a 


00 


UJ 


UJ 


















«— 






nj 


m 


2 




< 




1 - 


h- 


a 


a 




2T 


LU 






0 










0 


C 


0 








< 


3 


0 




=> * 


3 


LU 


a- 


LL 




CL 






X 




OO 






»— 1 


1— 1 


»— < 


2“ 


2 


2 




)-4 






0 < 


a 


00 


a 


0 


3 C 


• 






lU 


00 


C. 


-J 


3 


3 


3 


< 


<L 


< 


00 


3 






or -*f- 


a' 


< 


a 




2 


< 


UJ 




2" 


S' 


UJ 


2" 


d 


h- 


h- 


h- 


3 


UJ 


3 


K- « 


CL 


• 




CD -a- 


cc 


CD 


a 


LU 










CL 


< 


CL 


LU 


3 


< 


< 


<r 


k“ 


t~ 


1— 




CL 


X 




3 a- 


3 




a- 


00 


< 


2 


•—4 




oJ 


2 


Q. 


H- 


0 


00 


00 


00 


00 


00 


00 


1— 1 


3 


3 




00 ^- 


00 




a 


3 










1— 






















2 


00 






-> 






a 




• 








• 






















« 








•R- 






a 












CM 






















m 








-a- 






a 










































-a- 






a 










































0 


C 

C 


0 


0 u 


0 


c 

c 


c 

c 


0 LJ 0 


U 


0 


0 


0 


0 


0 


0 


U 


0 


0 


C 

C 


c 

c 

c 


u 



418 



CALL STMTAB (2,X,0. ) RETURNS PSAT,VFiHF AND SF STMT0032 

WITH TSAT AS ARGUNEMT STMT0033 

CALL STMTAB (3,X,0.) RETURNS PSAT,TSAT,VF AND SF STMT0U34 

WITH HF AS ARGUMENT STMT0035 

CALL STMTAB (4,X,0.) RETURNS VF , VGf HF , HG t SF AND SG STMT0036 
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1430 0PDS=5LCPE STMT0212 

PRESS=EXP( Z) STMT0213 

PLCG=Z STMT0214 

IF (1-227) 1520,1520,1440 STMT0215 

1440 LI.MK=4 STMT0216 
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IF (A3S (DH)-.005) 1610 , 1560 • 1 560 STMTO^-VS 

1560 DELTA2=DH-ERRnP.2 STMT0249 

IF (ERRGR2) 1570,1590,1570 STMT025J 

1570 IF IAB$(DELTA2)-.005) 1600,1600,1580 STMTC.51 

1580 DTDH=( TEMP1-TCMP)/DELTA2 STMT0252 
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